
llllallil m illiiii\U(\(ltiiJII] 11:1 illlillliJIIII 

062719-00285 
!J . I 

-~---



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
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The ERB II reviewed the phytotoxicity data submitted by DowElanco in support of fluroxypyr 
MHE registration. This data package has non-guideline and non-GLP phytotoxicity studies of 
the fluroxypyr MHE metabolites. These studies were submitted as tier III plant data. 
However, these studies are useful for tier I plant data only. 

Tier I seedling emergence and vegetative vigor data are needed for t\VO species of monocots · 
representing two families and two species of dicots for methoxypyridine and pyridinol. Tier 
II vegetative vigor and seedling emergence data are needed for fluroxypyr acid. 

The following information is provided: 

•CITATION: Author.s: Wright, J.P., LB. Rowland 
Iitle: Phytotoxicity of Fluroxypyr MHE and Its tv1etabolites 

Fluroxypyr, Methoxypyridine, and Pyridinol to Non-target 
Terrestrial Plants 

Study_Completion_Date: Nov. 20, 1995; Amended Aug. 23, 1996 
· Laboratory: Global Environmental Chemistry Laboratory DowElanco, 

Indianapolis, IN 
Sponsor: DowElanco 
La.borator.y_ReportJD: GH-C 3859 
MRID..No.: 44094902 
DP Barcode: 0239606 
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The highest dose tested is 0.5 lb. Ai/ A. The reviewer has decided not to review the 
fluroxypyr MHE because the authors of the study have indicated that 123-1 guideline study is 
being done for fluroxypyr MHE. 

These studies are scientifically sound but do not meet any of the guidelines for phytotoxicity to 
non-target plants due to the following reasons: 

Bentgrass· 

• Testing was not done under GLP 
• Height and weight measurements were not taken. 

[,emlUl _gihba 

• The study was conducted for 11 days instead of 14 days. 
• .Testing was not done under GLP 
• Dose range was lOX. This makes the tier II plant study invalid. 
• Lemna minor was used instead of Lemna gibba. 
• Raw data were not provided. 
• Light intensity was not reported. 

Seedling Emergence and Vegetative Vigor 

• Dose range is lOX instead of 2X or 3X 
• Non-GLP 
• Insufficient population per replicates - used insufficient number of plants. At least I 0 seeds 

per replicate for seedling emergence and five plants per replicate for vegetative vigor is 
required. 

• Insufficient number of species used - used three monocots (one family) and four dicots for 
seedling emergence and two moncots (one family) and four dicots for vegetative vigor. At 
least four monocots (two families) and six dicots are required. 

• Inadequate raw data were supplied. 



CONCLUSIONS: 

122-2 tier I study: fluroxypyr MHE and acid, methoxypyridine and pyridinol at maximum rate 
(0.25 lb. ai/ A) do not inhibit Lemna sp. more than 50%. 

Seenling Emergence 

Methoxypyridine and pyridinol both do not exhibit greater than 25% inhibition on the species 
tested. Therefore, a tier II seedling emergence study is not needed for the species tested 
(cotton, radish, soybean, sunflower, com, and wheat). However, tier I seedling emergence 
data are still needed for two species of monocots representing two families and two more 
species. of dicots for methoxypyridine and pyridinol. Tier I can be passed over and tier II 
tested for the above species if the registrant desires. 

All of the species tested except radish and com were inhibited by more than 25% from 
fluroxypyr acid at applicationrates up to 0.25 lb. ai/A. Tier II seedling emergence data are 
outstanding for three species of monocots (not including com) representing two families and 
five species of dicots (not including radish) since it appears that the acid degradate may be 
more phytotoxic than the ester. 

Vegetative Vigor 

Methoxypyridine and pyridinol do not exhibit greater than 25% inhibition on the species 
tested. Therefore, a tier II vegetative vigor study is not needed for the species tested (cotton, 
radish, soybean, sunflower, com, and wheat). However, tier I vegetative vigor data is still 
needed for two other species of monocots representing two families and two more species of 
dicots. Tier I can be passed over and tier II tested for the above species if the registrant 
desires. 

Fluroxypyr acid does not inhibit com, wheat, sunflower and radish by more than 25% at rates 
of application up to 0.5 lb. ai/A. Tier I vegetative vigor data are still needed for fluroxypyr 
acid on two other species of monocots representing two families and four more species of 
dicots. Tier I Can be passed over and tier II tested for the above species if the registrant 
desires. 

If you have any questions, please do not hesitate to contact Mike Dav;' at 305-7081. 
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DATA EVALUATION RECORD 
Seedling Emergence EC25 Test 

§ 122-1 (A) AND 123-1 (A) (TIER I AND IU 

1. CHEMICAL: Fluroxypyr PC Code No·: 128959 

2. TEST MATERIAL:Fluroxypyr MHE (99.4%), Fluroxypyr acid (99.6%), 
Methoxypyridine (99.9%), Pyridinol (99.5%) 

3. CITATION 
Authors: 

Title: 

Study Completion Date: 

'l.ahoratory: 

Sponsor: 
I .ahoratory Repo.rt.JD: 

MRID No: 
DP ·Barcode: 

Wright, J.P., L.B. Rowland 
Phytotoxicity of Fluroxypyr MHE and Its Metabolites 
Fluroxypyr, Methoxypyridine, and Pyridinol to Non-target 
Terrestrial Plants 
Nov. 20, 1995; Amended Aug. 23, 1996 
Global Environmental Chemistry Laboratory DowElanco, 
Indianapolis, IN · 
DowEl an co 
GH-C 3859 
44094902 
D239606 

4. REVIEWED BY: Michael Davy, Agronomist, ERBII, EFED 

Signature: fll.~at Date: 

5. PEER REVIEWED BY: Nicholas Mastrota, Biologist, ERBII, EFED 

Signature: 1~ 1/~ Date: 

6. STIIDY PARAMETERS 

Dermitive Study Dur~tion: 11 days for bentgrass, others are 26 days 

7. CONCLIISIONS:This study is not scientifically sound and does not meet the guidelines 
for a 123-l(a) seedling emergence tier ll study. No Be:?· values from this study 
should be used for risk assessment. 

However, this study is scientifically sound but does not meet all of the guidelines for a 
122--1 (a) seedling emergence tier I study using methoxypyridine and pyridinol. 

· Methoxypyridine and pyridinol both do not exhibit greater than 25% inhibition some of 
the species. Therefore, a tier II seedling emergence study is not needed for the species 
tested (cotton, radish, soybean, sunflower, corn, and wheat). However, tier I seedling 
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emergence data is still needed for two species of monocots (including bentgrass) 
representing two families and two more species of dicots for methoxypyridine and 
pyridinol. Tier I can be passed over and tier II tested for the above species if the 
registrant desires. 

Tier I seedling emergence for fluroxypyr ester and acid has determined that corn 
and radish may not be tested for tier II seedling emergence since the species were not 
inhibited more than 25% at rates of application up to 0.25 lb. ai/A. Therefore, tier n 
seedling emergence data is outstanding for three species of monocots (including 
bentgrass) representing two families and five species of dicots since it appears that 
the acid may be more phytotoxic than the ester. Phytotoxicity data is required for 
fluroxypyr acid, a degradate of fluroxypyr MHE. 

8. ADEQUACY OF THE STUDY 
A. Classification: Invalid for 123-1 (b)- tier II 

Supplemental for 122-1 (b) - tier I 
B. Rationale: 

Invalid- 123-l(b) tier II- Too large a dose range (lOX) and non GLP study. 
Supplemental- 122-1(a) tier I- Non-GLP study and insufficient number of species 
tested and plant population. 

C. Repairability: none for 123-1(b) tier II; for tier I, test the above species or go to 
tier II testing for the species as described in the conclusion .section. 

9. GUIDEI.IJ\l£ DEVIATIONS 

1. Dose range is 1 OX instead of 2X or 3X 
2. Non-GLP 
3. Insufficient population per replicates - used five seeds instead· of minimum of 10 
seeds 
4. Bentgrass used only a visual symptom parameter - no height or weight taken. 
5. Insu(ficient number of species used - used three monocots (one family) and four 
dicots, should have four monocots (two families) and six dicots. 
6. Inadequate raw data was supplied. · 

10. SUBMISSION PIJRPGSE: section 3 registration 

11. MATERIALS AND METHODS 
The Reviewer has decided to review the metabolite data and not the chemical being 
registered, Fluroxypyr MHE since this chemical is also being tested under GLP 123-1 
guidelines. Therefore, the materials, methods, and results will be of the metabolites. 
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A. Test Organisms 

Species 
6 dicots in 4 families, including soybean and 
a rootcrop; 4 monocots in 2 families, 
including com. 

Number of seeds per rep: 10 

Source of Seed 

B. Test System 

.. 

--~- ./\)~?:: __ ·.· 
.. Guideline Criteria 

Solvent 

Site of test 

Planting method I type of pot 

Method of application 

Method..of watering: bottom- water 

.I 

3 

MRID No.: 44094902 

l)icots: cotton, radish, soybean, sunflower 

Monocots: com, wheat, bentgrass 

3 ml of seed/media mixture for bentgrass, 
5 seeds for cotton, soybean, sunflower, 
com; 20 seeds for radish and com 

unknown 

Reported Information 

DMSO 

greenhouse and growth chamber 

for bentgrass: 3 ml of growth media into 12 
wells of sterile culture plate. For others: 14 
em round _Qlastic_Qots with mineral soil mix. 

bentgrass: dropper. 20 gpa track sprayer 
for others 

bentgrass: none. Lightly top watered for 
others 

I 

i I 
I 
I 



DP Barcode: 0239606 MRID No.: 44094902 

C. Test Design 

Dose range: 2x or 3x 

Doses: At least 5 

Controls: Negative and solvent 

Replicates per dose : At least 3 

Duration of test 
14 days 

Were observations made at least weekly?· 

Maximum labeled rate 

12. RE_roRTED RFSITLTS 

lOX 

5 

negative and solvent 

3 

11 days for bentgrass, others are 26 days 
after treatment 

Yes 

560 mg/ha ( 0.5 lb ai/ A) 

Quality assurance and GLP This is not GLP. 
compliance statements were 
included in the report? 

Was a NOEC observed for each species? Yes 

Phytotoxic observations yes 

Were initial chemical concentrations No 
measured? _(Op_tional) 

Were adequate raw data included? No 
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EC25 results of the most sensitive parameter1 of each species 

···.·:··:·· 

J>Vriiliriol 

Cam >560 >560 >560 >560 

Wheat 170.4 89.2 >560 >560 
Plant heil!ht Fresh weight 

Sunflower 111.0 27.2 >560 >560 
Fresh weil!ht Fresh weil!ht 

Cotton 97.4 28.2 >560 >560 
Fresh weil!ht Fresh weight 

Soybea~ 149.8 80.6 >560 >560 
Fresh weil!ht Fresh weight 

Radish >560 331.0 >560 >560 
Fresh weight 

Bcntgras; 7,100ppb 3,800 ppb 4.100 ppb 41.500 ppb 

'Determination of the most sensitive species is based on EC, values in gm ailha unless otherwise noted. 
'Only visual injury was observed. No information was provided that would indicate how ppm or ppb would be convened to lb ail A. 

13. Verification of Statistical Results 
EC25 results of the most sensitive parameter1 of each spec.ies 

Com 

Wheat 

Sunflower 

Co non 

Soybean 

Radish 

Bcntgrasr 

461.0 (0.41126) 
Fresh weil!ht 

170.4 (0.15201) 
Plant height 

148.9 (0.13283) 
Fresh weight 

97.4 (0.08690) 
Fresh weil!ht 

149.8 (0. 13363) 
Fresh weight 

> 560 (0.50000) 
All paramete~ 

7.100 opb 

.. 
. ,::. Flu'roX}]l_\"f acid. 

200.0 (0.17842) 
Fresh weight 

89.2 (0.07958) 
Fresh "''eight 

40.0 (0.03568) 
Height 

28.2 (0.02516) 
Fresh weight 

80.6 (0.07190) 
Fresh weight 

331.0 (0.29529) 
Fresh weight 

3.800 pob 

MethoxYJ!vridine 

> 560 (0.50000) 
All paramete~ 

> 560 (0.50000) 
All_parameter.! 

> 560 (0.50000) 
All_£aramete~ 

> 560 (0.50000) 
All parameters 

>560 (0.50000) 
All parameter.! 

> 560 (0.50000) 
All parameter.! 

d.JOOopb 

PVridinol 

> 560 (0.50000) 
All oarametera 

> 560 (0.50000) 
All paramete~ 

> 560 (0.50000) 
All parameters 

> 560 (0.50000) 
All parameter.! 

> 560 (0.50000) 
All parameters 

> 560 (0.50000) 
Ali parameters 

41.500 ppb 
1DetenrunaliOO of the most sensitive speCieS as based on EC:3 values 10 gm aalba w1lh lb aa/A 10 parenthesiS unless otherw1se noted. 

'Only visual injury was observed. No information "''as provided that would indicate now ppm or ppb would be convened to lb ai/A. 
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14. REVIEWER'S COMMENTS 

The study cannot be considered a valid study for a tier II seedling emergence 123-1 (a) 
guideline. This study appears to be range finding study to determine levels of phytotoxicity 
prior to a dose response study. There is a lack of raw data that can be used for statistical 
analysis of-continuous data, therefore a regression analysis was used. The lOX dose range 
does present some difficulty in the confidence of the regression analysis:-

Although this study does not fulfill the guid~lines nor is GLP, it does provide some useful 
information concerning phytotoxicity of the various degradates of fluroxypyr MHE. 

It ap~s that the acid degradate is more toxic to plants than the·ester parent. It also appears 
that the methoxypyridine and pyridinol may exhibit little if any phytotoxicity. Since there is 
an insufficient number of species and replicate population there is an uncertainty in what the 
results may mean. However, the visual symptoms and apparent lack of inhibition suggests that 
there are no phytotoxic mechanisms from methoxypyridine and pyridinol. Therefore, a tier II 
seedling emergence will not be needed for the species tested (cotton, radish, soybean, 
sunflower, corn, and wheat). However, two monocot species representing two families and 
two dicots still need to be tested under tier I seedling emergence. · 

The bentgrass study does not provide any useful. information since the study was done in a 
fashion of using ppb instead of lb. ail A or gm ai/ha. It does appear that the methoxypyridine 
may exhibit some phytotoxicity toward bentgrass that are almost as sensitive as the acid. It 
appears that pyrindinol does not exhibit any phytotoxcity toward bentgrass .. 
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DATA EVALUATION RECORD 
Vegetative Vigor EC25 Test 

§ 122-1 (B) AND 123-1 (B) (TIER I AND m 

1. CHEMICAL: Fluroxypyr PC Code No :128959 

2. TFST MATERIAL:Fluroxypyr MHE(99.4%), Fluroxypyr acid (99.6%), 
Methoxypyridine (99.9%), Pyridinol (99.5%) 

3. CITATION 
Authors: 

Iitle: 

Study Completion Date: 
I .ahara tory: 

S.ponsru:: 
Laho.ratory Report ID: 

MRID No: 

D.P..:Barcode: 

Wright, J.P., L.B. Rowland 
Phytotoxicity of Fluroxypyr MHE and Its Metabolites 
Fluroxypyr, Methoxypyridine, and Pyridinol to Non-target 
Terrestrial Plants 
Nov. 20, 1995; Amended Aug. 23, 1996 
Global Environmental Chemistry Laboratory DowElanco, 
Indianapolis, IN 
Dow Elan co 
GH-C 3859 
44094902 
D239606 

4. REVIEWED_BY: Michael Davy, Agronomist, ERBII, EFED 

Signature: ~~~ Date: (fz /f~ 
5. PEER REVIEWED BY: Nicholas Mastrota, Biologist, EREll, EFED 

Signature: r~ rtfer~ Date: lj;2)CJJ 

6. STIIDY PARAMETERS 
Definitive Study Duration: 26 days 

7. CONCIJISIONS: This study is not scientifically sound and does not meet the guidelines 
for a 123-1 (b) vegetative vigor tier II study. No ~5 values from this study should 
be used for risk assessment. 

However, thi_s study is scientifically sound but does not meet all of the guidelines for a 
122-1 (b) vegetative vigor tier I study using methoxypyridine and pyridinol. 
Methoxypyridine and pyridinol both do not exhibit greater than 25% inhibition. 
Therefore, a tier II vegetative vigor study is not needed for the species tested (four 
dicots and two grass monocots). However, tier I vegetative vigor data is still needed 
for two species of monocots (including bentgrass). representing two families and two 
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more species of dicots. Therefore, the study is supplemental as a tier I vegetative vigor 
study. It is determined that additional tier II vegetative vigor testing is not needed for 
the species tested (cotton, radish, soybean, sunflower, com, and wheat). However, 
tier I vegetative vigor data is still needed for two species of monocots (including 

I 

bentgrass) representing two families and two more species of dicots~ Tier I can be 
passed over and tier II tested for the above species if the registrant desires. 

Tier I vegetative vigor for fluroxypyr acid has determined that com, wheat sunflower 
and radish may not be tested for tier II vegetative vigor since the species were not 
inhibited more than 25% at rates of application up to 0. 5 lb ai/ A. However, tier I 
vegetative vigor data is still needed for fluroxypyr acid on two species of monocots 
_(including bentgrass) ·representing two families and four more species of dicots. 
Tier I can be passed over and tier II tested for the above species if the registrant 
desires. 

8. ADEQUACY OF THE STIIDY 
A. Classification: Invalid for 123-1 (b)- tier II 

Supplemental for 122-1 (b)- tier I 

B. Rationale: . 
Invalid- 123-1(b) tier II- Too large a dose range (lOX) and non GLP study. 
Supplemental - 122-1 (b) tier I - Non-GLP study and insufficient number of species 

tested. 

C. Repairability: none for 123-1 (b) tier II; for _tier I, test the above species or go to 
tier II testing for the species as desribed in the conclusion section. 

9. GIIIDEI.JNE DEVIATIONS 
1. Dose range is lOX instead of 2X or 3X 
2. Non-GLP 
3. Insufficient number of species used - used two moncots (one family) and four 
dicots, should have four monocots (two families) and six dicots. 
4. Too few seeds per reps. 
5. Inadequate raw data were supplied. 

10. SUBMISSION PITRPGSE: seetion 3 registration 

11. MATERIALS AND METHODS 

Th~Reviewer has decided to review the metabolite data and not the chemical being 
registered, Fluroxypyr MHE since this chemical is also being tested under GLP 123-1 
guidelines. Therefore, the materials, methods, and results will be of the metabolites. 

2 
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DP Barcode: 0239606 

A. Test Organisms 

Species: Six dicou in four families, including soybean and a 
rootcrop~ four monocota in two families including com. 

Number of seeds per rep: 10 

Soun:e or Seed 

B. Test System 

Solvent 

Site of test 

Planting_ method I type of pot 

Method of applicatioo 

'"' 

C. Test Design 

-._.:.::. 
::·- ·.· .. -·--­-:-.-.-·. 
;:::::::·::::::::.::-.:-· 

··. :·.::···. . . __ .:_: :::· 

': "ci'uideline crite'ria ::·.: :,: .. ··::>:·: :,,,:.: ... 

Dose ~e: 2x or 3x 

Doses : At least five 

Controls: Negative and solvent 

Replicates per dose: At least three 

Duration or test: 14 davs 

Were observations made at least weeklv? 

Maximum labeled rate 

MRID No. 44094902 

H • I 
Dkot.s: conon, radish, soybean, sunflower Monncrus: com, 
wheat 

five plants for cotton, soybean, sunflower, com: 20 plants for 
radish and wheat 

unknown 

DMSO 

greenhouse 

14 em round plastic pots with mineral soil mix. 

20 gpa track sprayer for others 

"""' 

I . . : . -~=:-: .. : _._.:.::.-:·-:-. . ).·.·:·:··.·Reported 'Information 

3 

lOX 

five 

negative and solvent 

three 

26 davs after treatment 

Yes 

max. dose is 560 mg/ha ( 0.5 lb ai/A) and max. rate of 
application is 0.25 lb ai/A. 

I / 
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12. REPDRTED RESULTS 

Quality assurance and GLP 
compliauce statEments were 
included in the report? 

Was a NOEC observed for each species? 

Pbvtotoxic observations 

Were initial chemical cooceotratioos measured? (Optional) 

Were adequate raw data included? 

Thia is not GLP. 

Yes 

ves 

No 

No 

EC25 results of the most sensitive parameter1 of each species 

·=··-:· "::·:·-· 
0 SpdiiL:.i ·:·.·:::::·· :-,:: .. 

Com >560 >560 

Wheat >560 >560 

Sunflower >560 >560 

Cotton NO' NO 

Sovbean NO NO 

D '•J. 

>560 

>560 

>560 

>560 

>560 

'Determination of the most sensitive species is based on EC,, values in gm aifha unless otherwise noted. 

Pvridinol 

>560 

>560 

>560 

>560 

>560 

'only visual injury was observed. No information was provided that would indicate how ppm or ppb would be convened to lh ail A. 
'Not determined or insufficient dose response to calculate these values. 

4 
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13. Verification of Statistical Results 

EC1~ results of the most sensitive parameter1 of each species 

Com > 560 (0.50000) >560 (0.50000) > 560 (0.50000) 
All parameters All parameters All parameters 

Wheat > 560 (0.50000) >560 (0.50000) > 560 (0.50000) 
All parameters All parameters All parameters 

Sunflower NO' NO' >560 (0.50000) 
All parameters 

Cotton 8.08 (0.00721) NO' > 560 (0.50000) 
Fresh weight All parameters 

Soybean 0.47 (0.00042) 0.75 (0.00067) > 560 (0.50000) 
Height Heil!ht All parameters 

Radish > 560 (0.50000) > 560 (0.50000) > 560 (0.50000) .. All ... .. 

> 560 (0.50000) 
All_])_arameters 

> 560 (0.50000) 
All parameters 

> 560 (0.50000) 
All parameters 

> 560 (0.50000) 
All parameters 

> 560 (0.50000) 
All parameters 

> 560 (0.50000) 

"' 
'Determination of the most sensitive species is based on EC:, values in gm ai/ha with lb ai/A in parenthesis unless other.>·ise noted. 
'only visual injury was observed. No information was provided that would indicate how ppm or ppb would be convened (gm ailha x 

· 0.0008921 lb ai/A) to lb ai/A. 
'Not Determined due to no statistical confidence of the values or slope, or 50% inhibition occurred at lowest concentration. 

14. REVIEWER'S COMMENTS 

The study cannot be considered a valid study for a vegetative vigor 123-1 guideline (tier II). 
This study appears to be range finding study to determine levels of phytotoxicity prior to a 
dose response study. There is a lack of raw data for statistical analysis of continuous data. 
Therefore, a regression analysis was used. The lOX dose range presents much difficulty in the 
confidence of the regression analysis. The EC25 values from this study cannot be used for 
risk assessment purposes. 

Although this study does not fulfill the guidelines nor is GLP, it does provide some useful· 
information concerning phytotoxicity of the various degradates of fluroxypyr MHE. It appears 
that the methoxypyridine and pyridinol may exhibit little if any phytotoxicity. Since at the 
maximum dose·rate (which is twice the maximum application rate), methoxypyridine and 
pyridinol both do not exhibit greater than 25% inhibition. Therefore, as a tier I vegetative 
vigor study the study is supplemental but c.an be used to determine that additional tier II 
vegetative vigor testing is not needed for the species tested (four dicots and two grass 
monocots). However, tier I vegetative vigor data is still needed for more two species of 
monocots (including·bentgrass) representing two families and two more species of dicots. 

The bentgrass study does not provide any useful information since the study was done in a 
fashion of using ppb instead of lb ai/ A or gm ai/ha. It does appear that the 
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methoxypyridine may exhibit some phytotoxicity that is almost as sensitive as the acid .. It 
appears that pyrindinol does not exhibit any phytotoxcity toward bentgrass. The reviewer 
believes that tier I study using bentgrass is useful provided that the other parameters besides 
visual injury observation would be used, i.e., fresh weight or height. 

The fluroxypyr acid appears to be similar to fluroxypyr MHE in toxicity. However, there are 
uncertainity in this due to the wide range of dose, non-GLP, and lack of species tested. 
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DATA EVALUATION RECORD 
EC50 TEST WITH LEMNA GIBBA 

GUIDELINE 122-2 OR 123-2 (TIER I OR II) 

1. CHEMICAL: Fluroxypyr PC Code No :128959 

2. TEST MATERIAL:Fluroxypyr MHE(99.4%), Fluroxypyr acid (99.6%), 
Methoxypyridine (99.9%), Pyridinol (99.5%) 

3. CITATION 
Authors: 

Iitle: 

Study Completion Date: 
Lahor:ato_cy: 

Sponsor: 
Laboratory Report ID: 

MRID_ No: 
DP Barcode: 

Wright, J.P., L.B. Rowland 
Phytotoxicity of Fluroxypyr MHE and Its Metabolites 
Fluroxypyr, Methoxypyridine, and Pyridinol to Non-target 
Terrestrial Plants 
Nov. 20, 1995; Amended Aug. 23, 1996 
Global Environmental Chemistry Laboratory DowElanco, 
Indianapolis, IN 
Dow Elan co 
GH-C 3859 
44094902 
D239606 

4. REVIEWED_BY: Michael Davy, Agronomist, ERBII, EFED 

Signature: If!~~~ Date: 

5. PEER REVIEWED_BY: Nicholas Mastrota, Biologist, ERBII, EFED 

Signature: rtv~ufa<J 1/{.{Lwtic=ddi 
6. STUDY PARAMETERS 

Definitive Test Duration: 
Type of Concentrations: 

11 days 
Nominal 

Date: 

7. CONCLUSIONS: 122-2 tier I study: fluoxypyr MHE and acid, 
methypyridine and pyridinol at maximum rate (0.25 lb aijA) do 
not inhibit Lemna sp. more than 50%. 

8. ADEQUACY OF THE STtDY 

A. Classification: 123-2 tier II study is Invalid. 
122-1 tier I study is supplemental. 

B. Rationale: For the tier II study: non-GLP and too large a 
range of dose response. For the tier I study: study is non­
GLP, wrong species is used, study was conducted for 11 days 
instead of 14 days. 



c. Repairability: None 

9. G~IDELINE DEVIATIONS 

1. The study was conducted for 11 days instead of 14 days. 
2. This is not a GLP study 
3. Dose range was lOX. This makes the tier II plant study 
invalid. 
4. Lemna minor was used instead of Lemna gibba. 
5. Light intensity was not reported. 
6. Raw data was not provided. 

10. SUBMISSION PURPOSE: registration 3 

11. MATERIALS AND METHODS 

A. Test Organisms 

Species: Lemna gibba 

Ntlmher of Plants/Fronds 
5 plants, 3 fronds per plant. 

Nutrients 
Standard formula, e.g. 20XAAP 

B. Test System 

Solvent 

Temperature : 25°C 

Light Intensity:5.0 Lux (+15%) 

Photoperiod :Continuous 

RB : Approximately 5.0 

Test system:sta~ic or renewal 

c. Test Design 
.. .· ···=··::. : 

.. .. ·-·:.···· Guic3~1J.ii~ criteria ··.·. 

DQ~§ :rmnge: 2x or 3X 
_E_rogression 

DQses; at least 5 

Lemna minor 

12 plants with 3 fronds each 
per replicate 

Standard formula 

DMSO 

Lux was not given 

Continuous 

6.5 

static 

.. 

Reported· Information 

lOX 

6 
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DP Barcode: 0239606 

controls 
negative and/or solvent 

Replicates per dose 
3 or more 

Duration of test; 14 days 

DailJ[ observations were made? 

Method of Observations 

Maximum Labeled Rate 

12. REPORTED RESULTS 

Initial and 14 day frond 
count? 

Control frond count at 14 day 
>2X initial count? 

Initial chemical 
concentrations measured? 
(Optional) 

Raw data included? 

Dose Res;gonse 

.. .. fluorx)pyr acid fluorxypyr MHE 
. . ·;.··'=::i'>o~\ : .. .·. : 

· (mg ai!L) Number % Number % 

MRID No.: 44094902 

both 

3 

11 days 

Yes 

visual 

0.25 lb aijacre 

No, (fronds were counted on 
day 11 instead of day 14) 

Not reported 

No 

No 

EYrindinol me!hoxv vridine 

Number % Number of % 
·-.-:·· .:· ... :...-.::::.::::_::: .. : .. of fronds lnhibilion·· of fronds Inhibition of fronds Inhibition fronds Inhibition ··.·.··.:. . 

Control 79 na na na na na na na 

Solvent Control 71 na na na na na na na 

0.001 NR' 0 NR' 0 NR' 0 NR' 0 

0.01 NR' 0 NR' 0 NR' 0 NR' 0 

0.1 NR' 0 NR' 0 NR' 0 NR' 0 

1.0 85 0 41 45 4-1 -II -13 -13 

10 39 48 29 61 26 65 26 65 

100 3 96 34 55 I 99 I 99 

3 
I 

I 



DP Barcode: 0239606 MRID No.: 44094902 

1 Not reported. The author has indicated that there was no inhibition for any of the compounds below I ppm. 

Other Significant Results: Fluoxypyr acid and MHE started ·showing 
visual injury {12%) at 1 ppm, pyrindinol at 1 ppm (5% injury) and 

·methoxypyridine at 0.1 ppm (5% injury). Methoxypyridine appears 
to have a probable outlier at 10 ppm dose. 

Statistical Results 

The below EC 50 results are for visual injury: 

fluorxypyr acid EC~ = 7.7 ppm 
fluorxypyr MHE EC50 = 103.4 ppm 
Methoxypyridine EC~ = 8.0 ppm 
Pyridinol EC~ = 15.5 ppm 

The-author did not do EC 50 calculations for number of fronds or 
biomass. 

13. Verification of Statistical Results and REVIEWER'S COMMENTS; 

This study is scientifically valid but does not meet the 
guidelines for.-122-2 tier I aquatic plant study using Lerona sp. 
This study is invalid for use as guideline 123-2 tier II aquatic 
plant study. 

Since the dose range (lOX) is too wide a range to have good 
confidence on the dose response curve, the reviewer did not 
attempt to calculate the EC~ values. 

It appears that the 50% inhibition level (about 1 ppm} for 
fluoxypyr MHE, methoxypyridine and pyridinol would be under the 
EEC associated with the maximum application rate of 0.25 lb aijA. 
(0.25 lb ai/A x 274 ppb/lb aijA = 181 ppb). Fluroxypyr MHE seems 
to be less sensitive than the other compounds to Lemna sp. 
Actually, the reason that the MHE appears to be less toxic is 
that it is very insoluble in water. Nominal concentrations were 
as high as 100 ppm, but the solubility is only 0.1 ppm. 
Therefore, only a very small percent of the ai added to the test 
vessels would have gone into solution. This is why the percent 
response did not change much as the nominal concentrations 
increased. Al1 that can be concluded for fluroxypyr MHE is that 
the EC50 is greater than the solubility limit. 

4 
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DP Barcode: 0239606 MRID No.: 44094902 

It appears that all of the compounds would not exceed the maximum 
application rate with an inhibition of 50%. Therefore, tier I 
study.for fluroxypyr MHE and it's metabolites is satisfied and 
tier II study is not needed using the Lemna sp. 

The confidence of the results of this study as a tier I study is 
not hig~ because this study was not done using GLP. This study 
apparently was a screening study for preparation for a tier II 
plant study. 

5 
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DAVY FL\.JROXYPYR ACID CORN I..,"'T 
************************************************************************ 
CONC. NUMBER NUMBER PERCEI\TT BINOMIAL 

EXPOSED DEAD DEAD PROB . (PERCENT) 
560. 100 47 47 0 
280 100 29 29 0 
140 100 18 18 0 
70 100 18 18 0 
35 100 0 0 0 

BECAUSE THE NUMBER OF ORGANIS~~ USED WAS SO LARGE, THE 95 PERCENT 
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE 
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS . 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 0 

THE MOVING AVERAGE METHOD CANNOT BE USED WITH THIS DATA SET 
BECAUSE-NO SPAN WHICH PRODUCES MOVING AVERAGE ANGLES THAT 
BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD BETWEEN 0 AND 
100 PERCENT. 

RESULTS ·cALCULATED USING THE PROBIT METHOD 
ITERATIONS G H 

GOODNESS OF FIT PROBABILITY 
4 .684148 4.150108 

5.989135E-03 

SINCE THE PROBABILITY IS LESS TR~ 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT 3E USED. 

SLOPE 1.341092 
95 PERCENT CONFIDENCE LIMITS = .2318313. 2.450353 

LC50 = 637.4688 
95 PERCENT CONFIDENCE LIMITS 285.0717 AND 235090.3 

LC10 = 72.02269 
95 PERCENT CONFIDENCE LIMITS = :4353495 Mu 155.2172 

~£-. 

************************************************************************* 

DAVY FLUROXYPYR ESTER CORN WT 
************************************************************************ 
CONC. NUMBER NUMEER PERCENT BINDr·liAL 

EXPOSED DEAD DEAD PROB. 
560 100 32 32 0 
280 100 12 12 0 
140 100 0 0 0 
70 100 o· 0 0 
35 ·roo 0 0 0 

THE BINOMIAL TEST SHOWS THAT 560 AND +INFINITY Ck~ BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCE~TT 
CONFIDENCE LIMITS, BECAUSE THE ACTUP~ CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER TP~ 95 PERCENT. 

(PERCENT) 

. .. ___ ... 



AN APPROXI~~TE LC50 FOR THIS SET OF DATA IS 0 

THE MOVING AVERAGE METHOD CAh~OT BE USED WITH THIS DATA SET 
BECAUSE NO SPAN WrliCH PRODUCES MOVING AVERAGE ANGLES THAT 
BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD BETWEEN 0 AND 
100 PERCENT. 

RESULTS CALCuLATED USING THE PROBIT 
···- - ITERATIONS G 

GOODt.-...,c::: .OF FIT PROBABILITY 
~ 9~617741E-02 

r'-.5185 8 8 

METHOD 
H 

SLOPE ,3.132488 
95 PERCE~ry CONFIDENCE Ln~zTS = 2.161026 

............__ 

LC50 = 757.8403 .......____ 

1 

4.10395 

95 PERCENT CONFIDENCE LIMITS 620.8-0zg AND 1061.047 

LC10 = 297.9541 
95 PERCE~ry CONFIDENCE LIMITS 241 .. 0279 AND 346.321l-
************************************************************************* 

DAVY FLUROXYPYR ACID SUNFLOER HT 
************************************************************************ 
CONC. NUMBER NUMBER PERCENT BINOMIJI..L 

EXPOSED DEAD DEAD PROB. (PERCENT) 560 100 86 86 0 
280 100 64 64 0 140 100 50 50 0 70 100 43 43 0 
35 100 21 21 0 

THE BINOMIAL TEST SHOWS THAT 140 Ah~ 140 CAN BE 
USED AS STATISTICALLY SOUNTI CONSERVATIVE 95 PERCE~ry 
CONFIDENCE LIMITS, BECAUSE THE ACTuAL CONFIDENCE. LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 140 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LCSO 95 PERCENT CONFIDENCE LIMITS 

4 3.870413E-02 124.8129 103.204 
149.5569 

RESULTS CALC~~TED USING THE PROBIT METHOD 
ITERATIONS ... G H 

GOODNESS OF FIT PROBABILITY 
3 4.273469E-02 

.2129521 
1 

SLOPE 1.394177 
95 PERCENT CONFIDENCE LIMITS = 1.105968 AATI 1.682387 



LCSO 121.8159 
95 PERCE~~ CONFIDENCE LIMITS = 99.38064 AND 147.9125 

LC10 = 14.95453 
95 PERCENT CONFIDENCE LIMITS = 8.096956 AND 22.68768 
************************************************************************* 

DAVY FLUROXYPYR ESTER SUNFLOWER HT 
**********************************************************************~---
CONC . NUMBER NUMBER . PERCENT BINOMIAL - _.--

560 
280 
140 
70 
35 

EXPOSED DEAD DEAD PROB. ( PERC.~._.,.....:-r--
100 50 50 0 -------
100 50 50 ,.. -
100 29 29 \j 
100 21 21 .-/- 0 
100 0 r. ~- 0 

' -
THE BINOMIAL TEST SHOWS THAT 56D ~ 280 CAN BE 
USED AS ·sTATISTICALLY SOUND cdHSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS BF,C}"-LfSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH TJ.;E.SE- LIMITS IS GREATER THAN 9 5 PERCENT. 

AN APPROXI~~TE LC50 FOR THIS SET OF DATA IS 395.9798 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCE~~ CONFIDENCE LIMITS 

2 .4155988 395.9798 268.6642 955.4648 

RESULTS C~~CULATED USING THE PROBIT METHOD 
ITERATIONS G H 

GOODNESS OF FIT PROBABILITY 

0 
5 . 7274409 5. 679876 

A PROBABILITY OF 0 ME.~S THAT IT IS LESS TB~N 0.001. 

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CAL~uLATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE 1.424625 
95 PERCENT CONFIDENCE LIMITS = .2095603 2.63969 

LC50 = 386.4365 
9 5 PERCENT CO:r'IFIDENCE LIMITS 177.7151 ~~ 49245.25 

LC10 = 49.6152~ 
95 PERCENT CONFIDENC_E LIMITS= 2.147287E-02 A."I\TD 117.1578 
************************************************************************* 

DAVY FLD~OXYPYR ACID SUNFLOWER WT 
************************************************************************ 
CONC. 

560 
280 

NUMB~R 
EXPOSED 

100 
100 

NUMBER 
DEAD 

100 
85 

PERCENT 
DEAD 

100 
85 

BINOMIAL 
PROB . ( PERCEI\J""T) 

0 
0 

/ i I : 
/-:' 

r I 



140 
70 
35 

100 
100 
100 

54 
3l 
23 

54 
31 
23 

T~E BINOMIAL TEST SHOWS THAT 70 AND 140 CAN BE 

0 
0 
0 

USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 124.3942 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCE~~ CONFIDENCE LIMITS 

4 1.845582E-02 102.5911 89.30089 
116". 4893 

RESULTS -C~~CULATED USING "THE PROBIT ~£THOD ---
~0-0 

ITERATIONS G H 
r -')DN"IZ~S OF FIT PROBABILITY 

5 
2.375007E-03 

.3056977 4.809713 

SINCE THE PROBF~ILITY IS LESS TPJlli 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE 2.277929 
95 PERCENT CONFIDENCE LIMITS = 1.018464 AND 3.537395 

LC50 = 99.05019 
95 PERCENT CONFIDENCE LIMITS 52.10558 AND 164.3521 

-·- -----LC10 = 27.43667 

-

95 PERCE~~ CON~~DENCE LIMITS = 4.068872 AND 52.14198 
* * *_ ........ ..:.-. ... --.:-of--;;;-;:-******* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -------DAVY FL1JROXYPYR ESTER SUNFLOWER WT 
************************************************************************ 
CONC. NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD· DEAD PROB. (PERCENT) 
560 100 77 77 0 
280 100 62 62 0 
140 100 31 31 0 
70 100 J 0 0 
35 FlO 0 0 0 

THE BINOMIAL TEST. SHOWS THAT 140 AND 280 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCE~ry 
CONFIDENCE LIMITS, BECAUSE: THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXI~~TE LCSO FOR THIS SET OF DATA IS 214.6458 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 9 5 PERCENT CONFIDENCE LIMITS 

;,· --· 
/"/ 



3 
272.0861 

1.845581E-02 242.8208 218.3732 

RESULTS CALCULATED USING THE PROBIT METHOD 
ITERATIONS G H 

GOODNESS OF FIT PROBABILITY 
5 ... 3410668 5.325073 

1.147628E-03 

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE 2.91321 
95 PERCENT CONFIDENCE LIMITS = 1·. 211868 4.614551 

LC50 = 253.9342 
95 PERCENT CONFIDENCE LIMITS 160.0839 AND 473.1942 

LC1 0 = · 9 3 . 0 62 7 3 

/ .. -:... ;.., c /" . (....- "2. • 

95 PERCEI\TT CONFIDENCE LIMITS = 23.99428 AND 150.0012 _.-
****************************************************************~-~*~**** 

DAVY FLDKOXYPYR ACID COTTON HT 
************************************************************************ 
CONC. NUMBER NUMBER PERCEI\TT BINOMIAL 

EXPOSED DEAD DEAD PROB. (PERCENT) 
560 100 "84 84 0 
280 100 67 67 0 
140 100 67"· 67 0 
70 100 51 51 0 
35 100 51 51 0 

THE BINOMIAL TEST SHOWS THAT 0 AND-35-CAN :P.=: 

USED AS STATISTICP~LY SOUND CONSERVATIVE 95 PERCEN~------_ 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH ~~ESE LIMITS IS GREATER TFJLN 95 PERCEI\TT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 70 

THE MOVING AVERAGE METHOD CANNOT BE USED WITH THIS DATA SET 
BECAUSE NO SPAN WHICH PRODUCES MOVING AVERAGE ANGLES THAT 
BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD BETWEEN 0 AND 
100 PERCENT. 

RESULTS CALCULATED US"ING THE PR03IT METHOD 
ITERATIONS G H 

GOODNESS OF FIT PROBABILITY 
3 .1309839 1 

.1962962 

SLOPE .7566037 
95 PERCENT CO~FIDENCE LIMITS = .482776 AND 1.030432 

LC50 = 44.3166 
95 PERCENT CONFIDENCE LIMITS = 21.12628 AND 67.44109 1 . ._,. 



LC10 = .9289938 
95 PERCE~~ CONFIDENCE LIMITS = 5.482506£-02 ~~ 3.561687 
************************************************************************* 

DAVY FLUROXYPYR ESTER COTTON HT 
************************************************************************ 
CONC. NUMBER NUMBER PERCE~~ BINOMIAL 

EXPOSED DEAD DEAD PROB . (PERCENT) 
560 100 67 67 0 
280 100 51 51 0 
140 100 43 43 0 
70 100 35 35 0 
35 100 18, 18 0 

THE BINOMIAL TEST SHOWS THAT 140 AND 280 CAN BE 
USED AS STATISTICALLY SOUND CO~SERVATIVE 95 PERCE~~ 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCEN~. 

AN APPROXI~~TE LCSO FOR THIS SET OF DATA IS 256.8222 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPk~ G LC50 95 PERCE~~ CONFIDENCE LIMITS 

3 .1837875 220.0709 155.3767 326.9033 

RESULTS CALCUh~TED USING THE ?R03IT METHOD 
ITERATIONS G H 

GOODNESS OF FIT PR03A3ILITY 
2 7.286925E-02 1 

.5973874 

SLOPE 1.021491 
95 PERCE~~ CONFIDENCE LIMITS = .7457463 1.297235 

LC50 = 219.3803 
95 PERCE~~ CONFIDENCE LIMITS 169.1272 k~u 302.528 

LC10 = 12.529 
95 PERCENT CONFIDENCE LIMITS = .4. 784321 rum 22.24137 
************************************************************************* 

DAVY FLTJROXYPYR ACID COTTON w~ 
************************************************************************ 
CONC. NUMBER NUMBER PERCE!\~ 3INOMIAL 

EXPOSED DEAD DEAD PROB. (PERCENT) 
560 100 89 89 0 
280 100 67 67 0 
140 100 67 67 0 
70 100 33 33 0 
35 100 22 22 0 

THE BINOMIP~ TEST SHOWS THAT 70 P~u 140 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCE~~ 
CONFIDENCE LIMITS, BECAUSE THE ACTUP..L CONFIDENCE LEVEL 

I 
I 



ASSOCIATED WITH THESE LHETS IS GREATER THAN 95 PERCENT. 

AN APPROXI~ATE LC50 FOR THIS SET OF DATA IS 98.99491 

RESULTS 
SPAN 

CALCULATED USING THE MOVING AVERAGE METHOD 
G LC50 95 PERCENT CONFIDENCE LIMITS 

4. 
132.0351 

3.536337E-02 111.0836 91.88477 

RESULTS CALCULATED USING 
ITERATIONS G 

GOODNESS OF FIT PROBABILITY 
3 

3.926492E-02 

THE PROBIT METHOD 
H 

.2576404 2.784106 

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE 1.602422 
95 PERCENT CONFIDENCE LIMITS = .78906 AND 2.415784 

LC50 = 109.0636 
95 PERCENT CONFIDENCE LIMITS 59.04931 AND 178.7079 

LC10 = 17.58447 
95 PERCE~~ CONFIDENCE LIMITS = 2.023521 AND 38.1972 

i.../1. )' 

************************************************************************* 

DAVY FLUROXYPYR ESTER COTTON ~~ 
************************************************************************ 
CONC. NTJMBER NUMBER PERCENT BINOMI.% 

EXPOSED DEAD DEAD PR03. (PERCENT) 
560 100 67 67 0 
280 100 56 56 0 
140 100 33 33 0 
70 100 11 11 0 
35 100 0. 0 0 

THE BINOMIAL TEST SHOWS THAT 140 ~~ 280 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCE~~-

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 234.2243 

RESULTS 
SPAN 

3 
321.7259 

CALCULATED USING THE MOVING AVERAGE METHOD 
G LC50 95 PERCENT CONFIDENCE LIMITS 

5.086846E-02 261.7655 219.4511 

RESULTS CALCULATED USING THE PROBIT METHOD 
ITERATIONS G H 

GOODNESS-OF FIT PROB~~ILITY 
/ 

.- __ ,: 



5 
3.465831E-02 

.222651 2.876211 

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE 2.073583 
95 PERCENT CONFIDENCE LIMITS = 1.095144 AND 3.052022 

LCSO = 275.612 
95 PERCENT CONFIDENCE LIMITS 184.8889. ~~ 504.1882 

LC10 = 67.2716 
95 PERCENT CONFIDENCE LIMITS= 22.74204 AND 108.8658 

"" ;J(.z. 
/ .-...... 
t: L. 1.> 

************************************************************************* 

DAVY FLUROXYPYR ACID SOYBEAN HT 
************************************************************************ 
CONC. NUMBER NUMBER PERCEI\TT BINOMIAL 

EXPOSED DEAD .DEAD PROB . (PERCENT) 
560 100 67 67 0 
280 100 43. 43 0 
140 100 27 27 0 
70 100 18 18 0 
35 100 2 2 0 

THE BINOMIAL TEST SHOWS THAT 280 ~u 560 Cffi~ BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCEI\TT 
CONFIDENCE LIMITS,.BECAUSE THE ACTUAL CONFIDENCE.LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DJl.TJl. IS 341.9285 

RESULTS CALCD"L/l.TED USING THE MOVING AVERAGE METHOD 

-
C c;.,- · a ·'7 

I z -,. 

SPAN G LC50 95 PERCEI\TT CONFIDENCE LIMITS 
2 .1147403 332.9144 271.5883 426.8164 

RESULTS CALctr.uATED USING THE PROBIT i:£THOD 
ITERATIONS G H 

GOODNESS OF FIT PROBABILITY 
4 3.666595E-02 1 

.1996227 

SLOPE 1.726019 
95 PERCENT CONFIDENCE LIMITS = 1.395515 2.056524 

LC50 = "3'19.22 
95 PERCENT CONFIDENCE LIMITS 266.0969 ]I~~ 398.9089 

LC10 = 58.65335 
95 PERCENT CONFIDENCE LIMITS 42.1069 ..n~u 74.80916 
*************;*********************************************************** 

.· ! 



DAVY FLUROXYPYR ESTER SOYBEAN HT 
************************************************************************ 
CONC. Nffi.ffiER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROB. ( PERCE!\TT) 
560 100 43 43 0 
280 100 27 27 0 
140 100 10 10 0 
70 100 10 10 0 
35 100 2 2 0 

THE BINOMIAL TEST SHOWS THAT 560 AND +INFINITY CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 560 

THE MOVING AVERAGE METHOD CANNOT BE USED WITH THIS DATA SET 
BECAUSE NO SPAN WHICH PRODUCES MOVING AVERAGE ANGLES THAT 
BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD BETWEEN 0 ANTI 
10 0 PERCE!\TT. 

RESULTS CALCULATED USING THE PROBIT METHOD 
ITERATIONS G H 

GOODNESS OF FIT PROBABILITY 
3 6.484695E-02 1 

.3189736 

SLOPE 1.44307 
95 PERCENT CONFIDENCE LIMITS = 1.075591 AND 1.810548 

LC50 = 768.5995 
95 PERCE!\TT CONFIDENCE LIMITS 554.3388 AND 1271.467 

LC10 = 101.3053 
95 PERCENT CONFIDENCE LIMITS= 70.73917 A~~ 130.6862 

c {' <----
. ( 1 2 &; ' 

***~********************************************************************* 

DAVY FLUROXYPYR ACID SOYBEAN WT 
************************************************************************ 
CONC. NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROB . (PERCENT) 
560 2.0() 73 73 0 
280 100 87 87 0 
140 100 33. 33 0 
70 100 33 33 0 
35 100 7 7 0 

THE BINOMIAL rEST SHOWS THAT 140 AND 280 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE-THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCE!\TT. 

AN APPROXIMATE LC50 FQR THIS SET OF DATA IS 171.7101 
/ ... · / 

·:_...... 



RESULTS 
SPAN 

CALCULATED USING THE MOVING AVERAGE METHOD 
G LC50 95 PERCE~~ CONFIDENCE LIMITS 

4 
177.8838 

3.434281E-02 149.2322 125.7654 

nBSULTS CALCULATED USING THE PROBIT METHOD 
ITEMTIONS G H 

GOODNESS OF ·nT PROBABILITY 

0 
4 .982835 12.57805 

A PROBABILITY OF 0 YtEANS THAT IT IS LESS THAN 0. 001. 

SINCE THE PROBABILITY IS LESG THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE 1.807582 
95 PERCE~~ CONFIDENCE LIMITS = 1.558054E-02 AND 3.599583 

---
LC50 = 163.0198 
95 PERCE~~ CON?IDENCE LIMITS 5.76855 AND 2.180467E+08 -
LC10 = 32.33285 
95 PERCENT.CONFIDENCE LIMITS = 5.877472E-39 ~~ 89.94549 
************************************************************************* 

DAVY FLUROXYPYR ESTER SOYBEAN ~~ 
************************************************************************ 
CONC. :NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROB. (PERCENT) 
560 100 73 73 0 
280 100 33 33 0 
140 100 47 47 0 
70 100 7 7 0 
35 100 20 20 0 

THE BINOMIAL TEST SHOWS THAT 280 k~~ 560 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCE~~ 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 374.7879 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
.SPAN G LC50 9 5 PERCENT CONFIDENCE LIMITS 

3 3.43428tE-02 271.0279 233.9967 
321.0097 

RESULTS CALCu-LATED USING THE PROBIT METHOD 
ITERATIONS G H 

GOODNESS OF FIT PROB?3ILITY 
4 1:85271 13.12927 

0 
A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0,001. / / 



SINCE THE PROBABILITY IS LESS 'THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE 1.262477 
95 PERCENT CONFIDENCE LIMITS =-.4559343 ~~ 2.980888 

LCSO = 294.0551 
95 PERCENT CONFIDENCE LIMITS 0 AND +INFINITY 

LC10 = 29.0048 
95 PERCENT CONFIDENCE LIMITS = 0 AND 113.4353 

. ---/' .:., .•-

**********************************************<~************************* 

DAVY FLUROXYPYR ACID RADISH WT 
*********************************~*************~************************ 
CONC. NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEJI..D DEAD PROB. 
560 100 73 73 0 
280 100 14 14 0 
140 100 0 0 0 
70 100 0 0 0 
35 100 9 9 0 

THE BINOMIAL TEST SHOWS TF~T 280 AND 560 CAN BE 
USED AS STATISTICF~LY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LI!>ETS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCE~~-

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 432.30.77 

RESULTS CALCu-LP.TED USING TEE MOVING AVERAGE METHOD 

(PERCENT) 

SPAN G LC50 95 PERCE~~ CONFIDENCE LIMITS 
1 .0476546 432.3077 400.789 470.4194 

c~· .. .:.·~" 
j 

RESULTS CALCuLATED USING THE PROBIT METHOD 
ITERATIONS G H 

GOODNESS OF FIT PROBABILITY 

0 
6 5.536991 47.39062 

A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001. 

SINCE THE PROBP~ILITY IS LESS THAN 0.05, RESULTS CP~CULATED 
USING THE PROBIT METHOD PROBP~LY SHOULD NOT 3E USED. 

SLOPE 2.10449 
95 PERCENT CONFIDENCE LIMITS =-2.847546 7.056526 

LC50 = 513.9855 
95 PERCENT CONFIDENCE LIMITS 0 AND +INFINITY 

LC10 = 128 ."0794 
95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY 
***********************************************~************************* 



DAVY FLlJROXYPYR .l\CID W.riEAT v."T 
************************i*********************************************** 
CONC. :NLJMBER NUMBER PERCEI\'T BINOMIAL 

EXPOSED DEAD. DEAD PROB . {PERCENT) 
560 100 58 58 0 
280 100 46 46 0 
140 100 35 35 0 
70 100 24 24 0 
35 100 0 0 0 

THE BINOMIAL TEST SHOWS THAT 280 AND 560 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 352.6053 

RESULTS CALCuLATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCEI\'T CONFIDENCE LIMITS 

2 .3602092 351.1796 242.4521 656.4488 

RESULTS C.~cu-u~TED USING 
ITERATIONS G 

GOODNESS OF FIT PR03~~ILITY 
5 

1.365781E-03 

THE PROBIT METHOD 
H 

.610739 5.201856 

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCUh~TED 
USING THE PR03IT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE 1. 469.774 
95 PERCEI\'T CONFIDENCE LIMITS = .3211486 2.618399 

LC50 = 329.5386 
95 PERCEN~ CONFIDENCE LIMITS 161.0479 AI\~ 4875.132 

LC10 = 45.06378 
95 PERCENT CONFIDENCE LIMITS = .2772626 AND 102.9119 

(/ -( ;I I. 

***************************************************+*~~*~**************** 

DAVY FLUROXYPYR ESTER WHEAT WT 
**********~***************************************************~********* 
CONC. NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD· DEAD PROB. {PERCENT) 
560 100 35 .. 35 0 
280 100 24 24 0 
140 100 24 24 0 
70 100 13 13 0 
35 100 3 3 0 

THE BINOMIAL TEST SHOWS THAT 560 AND +INFINITY CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED HITH THESE LIMITS IS GREATER THA..1'oJ 95 PERCENT. 



AN APPROXI~~TE LC50 FOR THIS SET OF DATA IS 560 

THE MOVING AVERAGE METHOD CANNOT BE USED WITH 
BECAUSE NO SPAN WHICH PRODUCES MOVING AVERAGE 
BRACKET 45 DEGREES ALSO USES TWO PERCENT DEAD 
100 PERCENT. 

RESULTS CALCULATED USING THE PROBIT METHOD 
ITERATIONS G · ·. H 

GOODNESS OF FIT PROBABILITY 
4 .1073404 1 

.1385564 

SLOPE .. 9853856 
95 PERCENT CONFIDENCE LIMITS = .6625452 AND 

LC50 = 1213.672 

THIS DATA SET 
ANGLES THAT 
BETWEEN 0 AND 

1.308226 

95 PERCE~ry CONFIDENCE LIMITS 709.097 AND 3270.814 

LC10 = 62.41168 
95 PERCE~ry CONFIDENCE LIMITS - 32.8707 AND 91.39488 
************************************************************************* 

_,· .. 



SL.OPE 1.341092 LCSO 637.4688 LC25 = 
199.9886 

SLOPE = 3.132488 LC50 757.8403 LC25 
461.0361 

SLOPE = 1.394177 LC50 121.8159 LC25 
39.95122 

SLOPE = I 1.424625 LC50 386.4365 LC25 
129.764 

SLOPE = , .. 2.277929 LC50 99.05019 LC25 
50.04879 

SLOPE = ' 2.91321 LC50 = 253.9342 LC25 
148.8525 

SLOPE = V.7566037 LC50 44.3166 LC25 = 
5.685727 

SLOPE = I 1.021491 LC50 219.3803 LC25 
47.91444 

SLOPE = 1.602422 LC50 109.0636 LC25 
41.34161 

SLOPE = ~ 2.073583 LC50 275.612 LC25 = 
130.1896 

SLOPE = 1.726019 LC50 319.22 LC25 = 
'9.6747 

!::>.uvPE = 1. 44307 LC50 = 768.5995 LC25 
261.682 

SLOPE = ·/ 1. 807582 LC50 = 163.0198 LC25 = 
68.97501 

·sL-oPE- :.. . -2-6-2·4 7 7 · LC5{)-:-- -2-94. 0551··-LC25-= 
8-5--:-84"52! 

"SWPE-= ---z-:-T04·4::: be-5"0 = --··----· =>13. 98ss-L--c2s---=-
27±5-:-4 ~·69-

SLOPE = 1.469774 LCSO 329.5386 LC25 
114.4296 

SLOPE = .9853856 LCSO 1213.672 LC25 
250.6352 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

MAY 1 9 1997 

OFFICE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

SUBJECT: Review of acute testing of a freshwater fish study (GLN 72-1 a) with 
Fluroxypyr (DP Barcode: D23~; ID No. 128959; MRID 440803-
07; Case no. 060640) ~92':J 

FROM: John Simons, Environmental Scienti~t ()( .... ~~ ...... 
Environmental Fate and Effects Division If~ 

THRU: Elizabeth Leovey, Chief 
Environmental Risk Characterization Branch 
Environmental Fate and Effects Division 

TO: Joanne Miller, Project Manager 
Registration Division 

The Environmental Risk Branch II has completed the review of the data submitted 
by DowEianco for fluroxypyr for the purpose of registration. The following is a 
summary of the findings: 

CITATION: Rick, D.L., et.al. 1996. Evaluation ofthe Acute Toxicity ofFiuroxypyr 
1-Methylheptyl ester to Bluegill, Lepomis macrochirus Rafinesque. Laboratory 
reJ:~rt ID: DECO-ES-3020. Laboratory: Environmental Toxicity Research 
Laboratory, Health and Environmental Sciences, the Dow Chemic~} Company, 
Midland, MI 48674. Sponsor: DowEianco. 

CONCLUSIONS: This study is scientifically sound and adequate for fulfilling the 
guidelines for acute testing with a freshwater fish (GLN 72-1 a). This study is 
classified as core. 

/ · . 
• ·... i, ___ ,/ 

I 
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RESULTS SYNOPSIS: 

LCso: >629 ai ug!L NOEC: 629 ai ug!L 

From the tests, it can be concluded that the 96-hour bluegill sunfish LCso is greater 
than 629 ug/L, which is roughly six times the solubility of fluroxypyr. Because of 
the low solubility of fluroxypyr, no LCso was determined. 

Deviations: Although the study contained guideline deviations, the fact that there 
were no mortalities or observed effects makes these deviations less important 
because the deviations generally caused the fish greater stress. Deviations included: 
use of water that contained minimal chlorine, mean weight of fish below criteria, 
acclimation period less than recommended, total hardness outside recommended 
limits, and small size of aquaria. 

If there are any questions, please contact John Simons (703) 305-6460. 

/ 



To: Linda Propst 
Product Manager 73 

DP Barcode 
PC Code No 
EEB Out 

D230603 l. T !Z89sfJ 

Special Review and Reregistration Division (H7508W} 
Registration Division (H7505C) 

From: John Simons, Environment! Scientist 
Environmental Risk Branch II/EFED· (H7507C) 

Attached, please find.the EEB review of .•. 

Reg·. /File # 
Chemical Name 
Type Product 
Product Name 
Company Name 
Purpose 

·:--~0~6u2~7u1~9~-~E~I.Lw_wS~T~ARAN~~E~F~------------------------­
Flurox;ypyr 
Herbicide 
Technical 
DowElanco 
Review the attached study submitted by 
DowElanco in· support of Section 3 registration 
of the new chemical fluroxypyr 

Action Code 
Reviewer : John 

0 1 0 Date Due ___..1~0LJ/'-'3"'-1.1..J-/-"9~6~------
Simons Date In EEB: ~1u0~/~1~7~/~9~6~------

EEB Guideline/MRID Summary Table: 
evaluation of the following: 

The review in this package contains an 

GDLN NO MRID NO CAT GDLN NO MRID NO CAT GDLN NO MRID NO 

71-1 (A) 72-2(A) 72-7 (A) 

71-1{8) 72-2(8) 72-7_{8~ 

71-2 (A) 72-3_(A) 122-1JA~ 

71-2(8) 72-3(8) 122-1(8) 

71-3 72-3(C) 122-2 

71-4 (A) 72-3(0) 123-l(A) 

71-4(8) 72-3(E) 123-1JBj_ 

71-5 (A) 72-3(F) 123-2 

71-5 (B) l 72-4 (A) 124-1 

72-1 (A) 440803-07 y 72-4(8.) ., 124-2 

72-1(8) 72-5 141-1. 

72-1 (C) \ 72-6 141-2 

72-1(0) 141-5 
Y•Acce ptable (Study 3ati3f.led Guideline)/Concur. P-Parttal (Study partially tul!illed Guideline but additional information i!S needod. 
I•Supplemental (Study provided-u!Se!Ul information but Guideline wa!S not 3ati!S!ied); w-unacceptable (Study wa3 rojected)/~onconeur 

CAT 

...--··;· 
/ .· . 



DATA EVALUATION RECORD 
S 72-l(A) ACUTE LC50 TEST WITH A WARMWATER FISH 

1. CHEHICAL:FLUROXYPYR PC Code No.: 1289~ 
2. TEST MAT.ERIAL: fluroxypyr 1-methyleptyl .ester 

Purity: 95.8% 

3. CITATION 
Authors: 

Title: 

Study-completion Date: 

Laboratory: 

Sponsor: 

Laboratory Report ID: 

MRID No.: 

DP Barcode: 

D.L. Rick, A.M. Landre, H.D. Kirk 
Evaluation of the Acute Toxicity of 
Fluroxypyr 1-Methylheptyl ester to 
Bluegill, Lepomis macrochirus Rafinesque 

March 11, 1996 

Environmental Toxicity Research 
Laboratory,· Health and Environmental 
Sciences, The ·Dow Chemical Company, 
Midland, ·Mr 48674 

DowElanco 

DECO-ES-3020 

440803-07 

0230603 (J ;·::-_· 

. 
4.· REVIEWED BY: John Simons, Env. Scientist, EEB, EFED 

Signature: Date: S //1 /'7 ::;---

6. STUDY PARAMETERS 
j 

Age or Size ot Test orqanism_: 
Definitive Test Duraticn: 

Study Method: 
Type of Concentrations: 

7. CONCLUSIONS: 

Fishery Biologist, ERCB, 

Date: sjJ"l/97 

Juveniles 
96 hours 
Static-n=mewal 
Mean measured 

This-study. is scientifically sound and adequate for 
fulfilling the guidelines for acute testing with a freshwater 
fish (GLN 72-1a). Although the study contained guideline 
deviations, the fact that there were no mortalities or observed 
sublethal effects makes these deviations less important because 

I 



DP Barcode: 0230603 MRID No.: 44803-07 

the deviations generally caused the fish greater stress. The 
results of the tests·are sufficient to conclude that the 96-hr 
bluegill sunfish LC50 is greater than 629 ai ugjL, which is 
roughly six times the solubility of fluroxypyr. Because of the 
low solubility of fluroxypyr, no LC50 was determined, and the 
LC50 value can not be cate~orically compared to LC50 values 
determined for other chemicals. 

Results Synopsis 
LC~: >629 ai ugjL 
NOEC:' 629 ai ug/L 

8. ADEQUACY OF THE STUDY 

A• Classification: Core 

95% c.r.: N/A 
Probit Slope: . N/A 

B. Rationale: Undissolved test material was observed in 
bottom of all aquaria (solubility = 109ugjL) in spite of 
dissolution aids, including acetone solvent and constant 
stirring, because the targeted dose level (100 ppm ai) 
greatly exceeded the solubility. Test water containing 
minimal chlorine (U.4 ppm) was used. However, LC50 of >629 
ai PPB was observed· and no mortalities or _sublethal stress 
was observed. 

c. Repairability: N/A 

9. GUIDELINE DEVIATIONS 

1. Use of water from treatment plant that contained "minimal" 
chlorine 

2. Mean weight of test fish below criteria 

3. Acclimation period of 7 days .(vs 14 days required) 

4. Total hardness of 65 mg/L as CaC03 (vs 40-48 mg/L) 

5. Inad.equate size and fill volume of test aquaria 
j 

10. SUBMISSION.PUBPOSE: Registration 

11 •. MATERIALS AND METHODS 

A. · Test or~anisms 

2 

i I -
j_;: .' 

/ ,: 
·J 



DP Barcode: D230603 

Specfes 
Preferred species is the 
bluegill sunfish (Lepomis 
macrochirus 

Mean Weight 
0. 5-5 . 

Length 
2x shortest 

supplier 

All fish from same source? 

All fish from the same 
ar class?. 

B. Source/Acclimation 

Acclimation 
Minimum 14 

Wild caught organisms were 
arantined for 7 ? 

Were there siqns of 
·disease or !in 

If treated for disease, 
was there no sign of the 
disease re~ining during 
the 48 hours prior to 
testi 

3 

MRID No.: 44803-07 

Blue gill sunfish 
(Leopomis macrochirus) 

0. 3"18g 

Mean: 25.0 mm 
Ran :21-29 mm 

Northeastern Biologists, 
Rhinebeck NY 

Yes 

Not reported 

Minimum 7 days 

N/A 

Not reported 

N/A 

I I 
I 

/ I I 



DP Barcode: 0230603 

Feeding 
No feeding·during the 

Pretest Mortality 
No more than 3% mortality 
48 hours or to test · 

C. Test System 

Source ot dilution water 
Soft reconstituted water 
or water from a natural 
source, not dechlorinated 
ta water 

Does water support test 
animals without observable 
s s ot stress? 

Rll 
Prefer 7.2 to 7.6 

Dissolved oxygen 
Static: p 60% during l"t 48 
hrs and p 40% during 2"d 48 
hrs flow-thr 60% 

Total Hardness 
Prefer 40 to 48 mg/L as 
caco · 

4 

MRID No.: 44803-07 

Last feeding 48 hours 
prior to testing 

·.<3% mortality 5 days prior 
to testing. 

city of Midland water 
treatment plan. Water was 
chlorinated. 

Yes 

17.3-17.8pC 

6.9-7.7 

Static: 
0-48 hrs. >78% saturation 
48-96 hrs. >38 saturation 

6:, mg/L as caco3 

/ . 
-~--~-· 



DP Barcode: 0230603 

Test Aquaria 
1. Material: 

Glass or stainless 
steel 
2 . .s..i.z..e: 
· Volume of 19 L (5 gal) 
or· 

30 x 60 x 30 em 
3. Fill volume: 

15-30 L of solution 

Type of Dilution system 
Must provide reproducible 

of toxicant 

Flow Rate 
Consistent flow rate of 5-
10 vol/24 hours, meter 
systems calibrated before 
study and checked twice 
dail duri. test iod 

Biomass Loading Rate 
Static: p 0.8 g/L at p 
17pC, 
p 0.5 g/L > 17pC; flow-
throu 

Photoperiod 
16 hours light, 8 hours 
dark 

Solvents 
Not to exceed 0.5 ml/L for 
static tests or 0.1 ml/L 
for flow- tests 

D. Test De~iqn 
', 

5 

MRID No.: 44803-07 

1. Glass 
2. 12 L 
3. 10 L 

Static-renewal 

N/A 

0.318 g/L at 17.3-17.8oC 

16 hours light, 8 hours 
dark 

Solvent: acetone 
Maximum cone.: 0.5 mlfL. 



DP Barcode: D230603 

Range Finding Test 
If LC50 .>1.00 mg/L with 30 
fish, then no definitive 
test is r ired. 

Nominal Concentrations ot 
Definitive Test 
Control & 5 treatment 
levels; 

·.dosage should be 60% of 
the next highest 
concentration; 
concentrations should be 
in a eometric series 

Nnmher ot Test-organisms 
Minimum 10/level, may be 
divided amon containers 

.Test organisms·randomly or 
impartially assigned to 
test vessels? 

Biological observations 
made 24· hours? 

Water Parameter 
Measurements 
1. Temperature 

Measured constantly 
or, if water baths 
are used, every 6 
hrs, may not vary > 
lpC ·1 

2. DO and pH 
Measured at beginning 
of test and every 48 
h in the-high, 
mediumi. and low doses 
a e control 

6 

MRID No.: 44803-07 

Not required 

100 ~g aijL used for all 
tests with no·observed 
effect 

30 divided ·into 10 each 
test 

yes 

Not reported 

Temperature measured 
constantly in one aquaria. 
Did not vary >loC. 
Temperature, D.O. and pH 
were measured in all test 
vessels at o, 48, and 96 
hrs. 



DP Barcode: 0230603 

Chemical Analysis 
Needed if so~utions were 
aerated, if chemical was­
volatile, insoluble, or 
known to absorb, if 
precipitate. formed, if · 
containers were not steel 
or glass, or if flow-:-·.· 
through system·was used 

12. REPORTED RESULTS 

A. General Results 

Quality assurance and GLP 
comp~1ance statements were 
included in the ort? 

I 
Control Mortality 

.Not more than 10% control 
organisms may die or show 
abnormal be avior. 

Raw ata included? 

7 

MRID No.: 44803-07 

Control and treatment were 
sampled for total test 
substance. Samples taken 
while aquaria were stirred 
and from filtration of 
sample. Most test 
compound remained 
undissolved. 
Concentrations were 
determined HPLC. 

Yes 

46.2-61.7% da four 

0.0% mortality 

Yes 

..r 
' . ./ 



DP Barcode: 0230603 MRIQ No.: 44803-07 

signs of toxicity (if any) 
were described? 

Contr 
ol 

100 . 0. 629 

10 

0 

Other Significant Results: None 
I 

B. Statistical Results 

Method: 

N/A 

o. 0 

-
0 0 

96-hr LC50 :. ·,>629 PPB ai 
Probit Slope: ·'N/A 

95% C.I.: N/A 
cNOEC: 629 PPB ai 

13. VERIFICATION OF STATISTICAL RESULTS N/A 

8 

0 .c 

0 ·o 

I / , 

r;y 



DP Barcode: 0230603 MRID No.: 44803-07 

14. REVIEWER'S COMMENTS: 

Undissolved test material was observed in all aquaria, in 
spite of use of solvent and stirring. Under these conditions the 
concentrations to which fish were exposed might have been over 
estimated. To account for this, test solutions were filtered and 
a mean soluble fluroxypyr was determined to be 629 ugjL, which 

·may be considered to be the bioavailable component .. The LC50 is 
greater than 629 ugfL. 

9 

,.--.~ 
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TilE DOW CIIEMICAL COMPANY 
STUDY ID: DECO-ES-3020 

PAGE 300F 53 

Table 4: Evaluation of the Acute Toxicity of Fluroxypyr 1-MHE to the Bluegill. Summarized Results from Analysis of 99.0 
mg/L Test Solutions. 
-··~ ··------ ------

·Summary of Measured Concentrations of Test ~olutions .(a) 

Nominal Concentration= 99.0 mg/L Fluroxypyr I-MilE 

--...... 

Total Fluroxypyr I-MilE 

Average: 

Standard deviation: 

Soluble Fluroxypyr 1-MHE 

Average: 

S1andard deviation: 

FluroxyJlyr acid. 

Average: 

St;~ndard deviation: 

Average Measured Concentrations (mg/L) (b) 

Dose Solution A Dose Solution B Dose Solution C Dose Solution D 

Day 0-1 Day 1-2 Day 2-3 Day 3-4 

41.4 

6.4 

0.590 

0.067 

0.303 

0.019 

. 60.7 

13.2 

0.549 

0.114 

0.295 

0.025 

63.6 

30.5 

0.745 

0.158 

0.305 

0.011 

56.6 

36.6 

0.632 

0.105 

0.331 

0.029 

(a) Results from99mg!L treatment vessels only; control samples were all below lhe limit ofq1.1<1ntitiation. 

(b) Values for Fluroxypyr acid expressed as molar equivalenl Fluroxypyr 1-MHE concentration. 

Mean and 

%of Nominal Values 

Mean = 0.62!1 

% of Nominal = 0.6 % 

Mean= 0.309 

% of Nominal = 0.3 % 

/ 

~ 

~ 
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UNITED STATES ENYlRONtvlENT AL PROTECTION AGENCY 

John J. Jachetta, Ph.D. 
Dow AgroSciences LLC 
9330 Zionsville Road 
Indianapolis, IN 46268 

Dear Dr. Jachetta: 

MAY 2 8 1998 

Subject: Fluroxypyr - Application for Pesticide Registration 
Starane F (EPA File Symbol62719-EIL) 
Starane EC (EPA File Symbol62719-EIA) 
EPA Petition No. 6F4772 
Your Submission Dated August 6, 1996 

The Agency has completed additional reviews of the application for pesticide registration 
referenced above. The following comments apply regarding the environmental fate and effects data 
provided with this application: 

1) Available data indicates that the use offluroxypyr will pose minimal risk to terrestrial animals 
and aquatic animals and plants, including threatened and endangered species. However, 
available data indicates that the use offluroxypyr will pose a high risk to terrestrial plants, and 
may harm threatened and endangered species of terrestrial plants. 

2) Additional ecological effects data have been reviewed and evaluated. It has been determined 
that data gaps exist in the phytotoxicity studies submitted for fluroxypyr. A complete copy 
of the review dated January 22, 1998 is included with this letter to provide the specific data 
gaps for each unacceptable study and the reasons for these conclusions. 

3) Environmental fate and transport data has been reviewed and evaluated. It has been 
determined that data gaps exist in the areas of soil mobility (§ 163-1 ), terrestrial field 
dissipation(§ 164-1), and bioaccumulation in fish(§ 165-4). A complete copy of the review 
dated March 31, 1998 is included with this letter to provide the specific data gaps for each 
unacceptable study and the reasons for these conclusions . 

SYMBOL • 

SURNAM!! • ,--
...... ···•·····•··· 

EPA Form 1320-1 (12-70)• OFFICIAL FILE COPY 



We will await your response to the data deficiencies cited above. You will be notified upon the 
completion ofthe remaining reviews still pending with this application for pesticide registration. 

Enclosures 

Sincerely yours, 

Joanne I. Miller 
Product~anager(23) 

Herbicide Branch 
Registration Division (7505C) 

. ..-
__..--, r' , . :./ 



Table I. Estimated Environmental Concentrations on Avian and Manunalian Food Iten1s {ppm) Following a Single 
Application at I lb ai/A 

Food Items 

Short grass 

Tall grass 

Broadleal7forage plants. and small insects 

Fruits. pods. seeds. and large insects 

EEC (ppm) 
Predicted Maximum Residue' 

2~0 

110 

135 

15 

EEC (ppm) 
Predicted l\kan Residue' 

85 

36 

i 

13 

' Predicted maximum and mean residues are for a I lb ai/a application rate and a~c based on Hoerger and ~enaga ( 1972) as modified hv Fletcher er ai. 
(1994). 

b. Surface Water 

EFED calculates EECs using the GENeric _Expected _Environmental ~oncentration 
Program (GENEEC). The EECs are used for assessing ac.ute and chronic risks to aquatic 
organisms. Acute risk assessments are performed using peak EEC values for single and multiple 
applications. Chronic risk assessments are performed using the 21-day EECs for invertebrates 
and 56-day EECs for fish. 

The GENEEC program uses basic environmental fate data and pesticide label 
application information to estimate of the expected EECs following treatment to I 0 hectares. 
The model calculates the EEC of a pesticide in a one hectare, two meter deep pond, taking 
into account the following: (1) adsorption to soil or sediment, (2) soil incorporation, (3) 
degradation in soil before washoff to a water body, and (4) degradation within the water body. 
The model also accounts for direct deposition of spray drift into the water body (assumed to be 
I% and 5% of the application rate for ground and aerial applications, respectively). This 
model was run using two applications with an interval between applications of 120 clays. The 
environmental fate parameters used in the model were: 

mean soil K0 e: 50 (minimum reported value) 
solubility: 0. 90 mg/L 
aerobic soil metabolism half-life: 23 days (maximum of 4 reported values) 
aerobic aquatic metabolism half-life: 14 days 
hydrolysis half-life(@ pH 7): . stable (454 days) 
aqueous photolysis half-life(@ pH 7): stable 

The results ofthe GENEEC model are reponed below. 

'-·' .' 



14 

Estimated Em~ronmental Concentrations (EECs) for Broadcast Applications 

Application Initial 21-day 56-dav 
Rate Number of (Peak) averagl! average 

ll<e Sjte •'Ppliration Method Clhs aj/:.\ \ Applica)jpn< EEC <ppbl EEC <ppbl EFC <ppb) 

Wheat. Barley. and 
Oats 

Uncultivated Areas and 
Volunteer Potato 
Control in Wheat. 
Barley. and Oats 

Unincorporated ground spray' 

Aerial sprav' 

Unincorporated ground spray 

Aerial spray 

I Spray drift is assumed to be I% of the application rate. 
2 Spray drift is assumed to be 5% of the application rate. 

3. Ecological Toxicity Dat~l 

a. Toxicity to Terrestrial Animals 

1. Birds, Acute and Subacute 

0.125 5.60 3.54 1.92 

0.125 5.60 3.56 1.93 

0.25 11.2 7.0X 3.X4 

0.25 11.2 7.12 3.86 

An acute oral toxicity study using the technical grade of the active ingredient (TGAI) is 
required to establish the toxicity of fluroxypyr acid and fluroxypyr MHE to birds. Results show 
that fluroxypyr acid and fluroxypyr MHE are practically nontoxic to birds on an acute oral basis 
(Table 2). 

Table 2. Acute Oral Toxicitv of FluroxvpH to Birds 

Species 

Northern bobwhite quail 
(Colrnus vrrginianus) 

1vfallard duck 
(Anas olarvrhvnchos) . 

Nonhcm bobwhite quail 
(Colinus vrrginianus) 

Mallard duck 
(Anas p/at)•rhvnchosl 

~0 ai 

98.li 

Not reponed 

Not reponed 

98.6 

LD50 
(mg aiikg) 

>2000 

>2000 

>2000 

>2000 

ToxiL·itY Categorv 

Fluro~' n Acid 

Practically nontoxic 

Practica II~· nontoxic 

Fluro~,. \T :O.IIIE 

Practical!~· nonroxic 

PracticallY nontoxiL· 

:--tRJD No. 
AuthoriY ear 

40244515 
Roberts and Phillips. 19X-l 

40244514 
Robert.< ami Plulhp,. 19X-l 

~0244 5-16 
Robert.< and l'hill1p'. 19X4 

40244516 
Robert.< and l'hilhp,. 19XJ 

I Core (study satisfies guideline). Suppkrnental (study is sc·icntificall~· sound. hut does not satisf~· guideline) 
2 Only three concentrations \\We tested. whereas at least five are required. 

StudY 
Cla~s•li(":tlH'Il 1 

Cnrt:" 

Cnn.: 

Subacute dietal)' studies using the TGAI are required to establish the dietal)' roxiciry of 
fluroxypyr acid and fluroxypyr MHE to birds. Studies with an upland game bird and a waterfowl 
are required. Results indicate that fluroxypyr acid and fluroxypyr MHE are practically nontoxic 



to birds on a subacute dietary basis (Table 3). In each study, no mortality was observed at the 
highest test concentration. · 

Table 3. Subacute Dietary Toxicitv ofFlurm.:vpyr to Birds 
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5-Day LC50 
(ppm)' 

MRID No. 
Authorll' ear 

Studv Classification 
Species 

Mallard duck 
(Anas plaryrhynchos) 

Northern bobwhite 
(Colinus virfi!.inianus) 

Mallard duck 
(.4nas plaryrhynchos) 

%ai 

98.3 

Not 
reported 

99.1 

Northern bobwhite Not 

Toxicitv Catcgorv 

Fluro:>.> vr Acid 

>.5620 Practically nontoxic 

>5000 Practically nontoxic 

Fluro:-.> '"!\HIE 

>5620 Practically nontoxic 

(Coli nus virginianus\ reported >5000 Practicallv nontoxic 
1 Test organisms observed an additional three days while on untreated feed. 

ii. Birds, Chronic 

42137302 
Grimes, Lynn. and Smith. 
1991 

40244547 
Roberts and Phillips. 19S3 

42137301 
Grimes and Jarhcr. 19Rl-! 

40244517 
Roberts and Phillips. 1n3 

Core 

Cor!.! 

Cnrt.· 

Avian reproduction studies using the TGAI are required for [both forms of] fluroxyp\T 
because the following conditions are met: [( l) birds may be subject to repeated or continuou:­
exposure to the pesticide, especially preceding or during the breeding season, (2) the pesticide is 
stable in the environment to the extent that potentially toxic amounts may persist in animal feed. 
(3) the pesticide is stored or accumulated in plant or animal tissues, and/or, ( 4) informal ion 
derived from mammalian reproduction studies indicates reproduction in terrestrial venebrates rna:' 
be adversely affected by the anticipated use of the product.] The preferred test species are 
mallard duck and bobwhite quail. 

Testing with fluro:•,:ypyr MHE show that dietary concentrations of 500 ppm can cause an 
impairment of eggs production in some birds (Table 4). The no-observable-effect concentration 
for fluroxypyr MHE is 250 mg ai/kg BW. 

Table 4. Reproduction Toxicity of Fluroxypyr MHE to Birds 

NOEC LOEC 
Species o/o ai (ppm ai) (pprn 3i) 

Northern bobwhite Not 
(Coli nus virginianus .99.1 1000 determined 

Mallard 
(Anas plaryrhynchos) 99.1 250 500 

LOEC 
Endpoints 

None 

Reduced egg 
production 

!\!RID No. 
Author/Y car 

42137303 
13cawrs. lla"1ro1. 
and Jaber. 19X'I C .... ,. 

42137304 
Bt:avcrs, Ho:-.1er. Cor~.· 

Nichols. llawrot. and 
Jaber. 1989 



iii. Mammals, Acute and Chronic 

Rat toxicity data obtained from the Agency's Health Effects Division (l-IED) was 
substituted for wild mammal testing for assessing acute and chronic effects on mammals. 
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A single-dose oral LD50 study (MRID 44080329) was performed in which fluroxypyr 
WIE (25.6% pure) was administered to the laboratory rat (Rallus norvegicus). The LD50 was 
3740 mg/kg for males and 3160 mg/kg for females. The geometric mean of the values for males 
and females was 3440 mg/kg. Correcting for the lack of purity, this mean corresponds to 880 mg 
ai/kg. This classifies fluroxypyr MHE as slightly toxic to small mammals on an acute oral basis. 

Chronic toxicity data for mammalas are given in Table 5. Fluroxypyr MHE produces 
chronic -toxic effects in mammals only at very high dietary concentrations. For the purpose of 
assessing the risk of chronic ecological effects in mammals, the NOEL is 2000 ppm and the LOEL 
is 10,000 ppm. 

Table 5. Chronic Mammalian Toxicitv for Flurowpvr ll:fHE 

Species 0/o ai Test Type Endpoint 1\"0EL .\!RID 1\:o. 
( m) 

Laboratory rat 99.0· 2-generation Systemic dlcct.s 2000 10.000 ~-lO:S(JJ 2 I 

(Rartus norvegicus) reproduction (Renal damage) 

Reproduction 15.000 :\'1) 

Pup survival and weight 
gam 10.000 20.000 

Rabbit 95.8 Developmental ;\fatemal/ 16.700 :~:uno .J.JOl':O:IIlJ 
developmenta I clkcts 
!increased ahonions) 

1v. Insects 

A honey bee acute contact study using the TGAI is required for fluroxypyr because its use 
on uncultivated areas will result in honey bee exposure. Results of honey bee toxicity tests 
indicate that fluroxypyr acid and fluroxypyr MHE are practically nontoxic to bees on an acute 
contact basis (Table 6). 



Table 6. Acute Contact Toxicitv to Nontarget Insects 

Species 

Honey bee 
(.4pis melli(era) 

Honey bee 
(Apis mellifera) 

Honey bee 
(.4ois melli(era) 

~0 ai 

98.3 

98.5 

97 

LD50 
(uglbee) 

>25 

Not 
determined 

Toxicity Catcgorv 

Fluro:-..-., \T Acid 

Relatively nontoxic 

Relatively ncntoxic 

Not determined 

b. Toxicity to Freshwater Aquatic Animals 

i. Freshwater Fish, Acute 

MRIDNo. 
Author/Year 

42137314 
Lvnn and Ho:o.."ter. 1991 

42137313 
Lynn and llo:-..1er. 1991 

40244527 
Cole 19&3 

Study 
Classification 

Core 

Core 

Suppkmental 
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Two freshwater fish toxicity studies using the TGAI are required to establish the toxicity 
offluroxypyr to fish. The preferred test species are rainbow trout (a coldwater fish) and bluegill 
sunfish (a warmwater fish). Results ofthese tests are given in Table 7. 



Table 7. Acute Toxicity of Fluroxypvr to Freshwater Fish 

Species. Test Type 
(Flow-through or Static) 

96-hour LC50 

Rainbow trout 
(Oncorhynchus nrykiss). 
static 

Bluegill sunfish 
(Lepomis mocrochirus). 
static 

Golden Orfe (Leuciscus idus) 

Rainbow trout 
(Oncorhynchus mykiss). 
flow through 

Rainbow trout 
(Oncorhynchus mykiss). 
static 

Rainbow trout 
(Oncorhynchus nrykiss). 
staiic 

Bluegill sunfish 
(upomis macrochims). 
static 

Golden Orfc (uuciscus idus) 

Bluegill sunfish 
(uponris macrochims). 
static 

o/o ai 

99 

98.8 

99 

unknown 

98.5 

Technical 

95.8 

Not 
reponed 

(rng a ilL) 

>100 

14.3 

>100 

13.4 

>0.11 

>0.7 

>0.63 

>0.7 

I Test concentrations up to the solubility limit caused no rnor1ality. 
2 c\ test concentration at the solubility limit cause no mortality. 

Toxicitv Categorv 

Flurox..., vr Acid 

Practically nontoxic 

Slishtly toxic 

Practically nontoxic 

Slightly toxic 

FlurOX"\ \T I\! HE 

Not detennined' 

Not detennined' 

Not detcnninedl 

Not detem1ined' 

~!RID No. 
Author/Year 

<102-+4518 
"Willis 

42137306 
Weinberg. Richardson. 
Rick. and Piasecki, 1991 

40244519 
Wallis 1984 

40244525 

42137307 

Weinberg, Richardson. 
Rick, and Pias~chi. 1991 

40244522 
Willis 

4408030i 

40244523 
Wallis. 19S4 

42137305 
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---StUd~· 

Classification 

Cor~ 

Core 

Supplem~ntal 

Supplem~ntal 

Core 

Cor~ 

Cor~ 

Suppkrn~nt:~l 

Since the LC50 .• for the bluegill sunfish fall in the range of 10 to 100 ppm, nuroxypyr 
acid is considered slightly toxic to freshwater fish on an acute basis. Acute toxicity tests failed 
to determine LC50 's for nuroxypyr MHE because motality did not occur when tested up to the 
solubility limit. Since nuroxypyr MHE is not acutely toxic at its solubility limit, it is also 
considered practically nontoxic to freshwater fish on an acute basis. 

A degradation product of nuroxypyr is pyridinol. Wan et al. ( 1987) found that the 96-
hr LC50 of pyridinol for juveniles of six salmonid species ranged from 1.5 to 2. 7 mg/L. This 
classifies py_Jidinol as moderately toxic to fish on an acute basis. 

ii. Freshwater Fish, Chronic 

Because qf_ the low acute toxicity to freshwater fish, early life-stage and fish life-cycle 

.... 
I 
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.UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON. D.C. 20460 

OFFICE OF 
PREVENTION. PESTICIDES. AND 

TOXIC SUBSTANCES 

MEMORANDUM 

SUBJECT: Review for Section 3 Registration of Fluroxypyr Acid (Chemical # 
128959) and Fluroxypyr MHE (Chemical # 128968-5) (10 # 062719-EIL 
SRARANE F, Case # 060640, Bar Code # 0236845 and 0231718) 

FROM: F. Nicholas Mastrota and William R. Effland 
Environmental Risk Branch II 
Environmental Fate and Effects Division 7507C 

T. 7~~~1 fr~;;t0:.C .T/: 
·Y(JL,~ 12. C(/~ . 

THRU: 

TO: 

Elizabeth M. Leavey, Chief 
Environmental Risk Branch II 
Environmental Fate and Effects Division 7507C 

Joanne Miller (23) 
Registration Division (7505C) 

Attached is EFED's r.eview for the Section 3 use of fluroxypyr MHE ( 1 28968-5) 
to control broad leaf weeds and perennials in wheat, barley, oats, and miscellaneous 
uncultivated areas. Fluroxypyr MHE is the ester form of fluroxypyr acid ( 1 28959). 
The registrant of fluroxypyr is DowEianco. 

Summary of Risks 

EFEO concludes that use of fluroxypyr MHE will pose minimal risk to terrestrial 
animals and aquatic animals and plants, including threatened and endan9ered species. 
However, risk quotients indicate that all uses of fluroxypyr MHE will pose a high risk 
to terrestrial plants, and may harm threatended and endangered species of terrestrial 
plants. The predominant risk if from exposure of foliage to spray drift. Risk quotients 
for ground applications only marginally exceed the LOC, indicating a relatively minor 
risk. For aerial applications, risk is greater due to the greater amount of spray drift. 
For this exposure, risk quotients were 5. 2 for wheat, oats, and barley and 10 for 
other uncultivated use sites, as well as volunteer potato control in wheat. barley, and 
oats. The standard label recommendations for reducing spray drift would help to 
mitigate this risk. 

~-· ! I 

I / 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

OFFICE OF 
PREVENTION. PESTICIDES AND 

TOXIC SUBSTANCES 

MEMORANDill1 

SUBJECT: 

TO: 

FROM: 

THROUGH: 

Review for Section 3 Registration ofFiuroxypyr Acid (Chemical # 1289:;9) · 
and Fluroxypyr MHE (Chemical # 128968-5) 
(ST ARAt'\TE EC, Case # 060640, Bar Code# D236845 and D23 I 7 I 8) 

Joanne Miller (23) 
Registration Division (7505C) 

F. Nicholas Mastrota, Ph.D., Biologist 
William R. Effiand, Ph.D., Soil Scientist 
Environmental Risk Branch II 
Environmental Fate and Effects Division 7507C 

Elizabeth M. K. Leavey, Ph.D.-, Chief 
Environmental Risk Branch II 
Environmental Fate and Effects Division 7507C 

I 

Attached is EFED's review for the Section 3 use offluroxypyr rv1HE (128968-5) submitted by the 
registrant, Dow Agrosciences. Fluroxypyr :MHE is the ester form offluroxypyr acid ( 128959). 
Fluroxypyr-:MHE (Starane* EC) is proposed as a selective, post-emergent herbicide for conrrol of 
annual and perennial broadleafweeds in small grains (wheat, oats, barley), fallow cropland and 
non-crop! and. 

A. Executive Summary of Risk Characterization 

I. General Risk Characterization 

EFED conch.ides that use offluroxypyr MHE will pose minimal risk to terrestrial and aquatic 
animals, including threatened and endangered species. The available data indicate that risk to 
aquatic plants is also minimal, but this conclusion is uncenain because acceptable toxicity data 
with a freshwater ~iatom are outstanding. Risk quotients indicate that all uses of fluroxypyr !vi HE 

1 

. ....,- ~ / 

/ 



2 

will pose a high risk to terrestrial plants, and may harm threatended and endangered species of 
terrestrial plants. The predominant risk is from exposure offoliage to spray drift. Risk quotients 
for ground applications only marginally exceed the LOC, indicating a relatively minor risk. For 
aerial applications, risk is greater due to the greater amount of spray drift. For this risk 
assessment, risk quotients were 5.2 for-applications to wheat, oats, and barley and I 0 for other 
uncultivated use sites, as well as volunteer potato control in wheat, barley, and oats .. The standard 
label recommendations for reducing spray drift should help mitigate this risk. 

Although fluroxypyr acid is classified as mobile to very mobile in the laboratory studies, 
dissipation by hydrolysis and microbial degradation reduced persistence and limited downward 
transport (i.e., leaching) in the submitted field studies. 

Additional environmental fate and phytotoxicity data are needed to adequately assess the risks of 
the degradation products of fluroxypyr. 

B. Outstanding Data Requirements 

I. Ecological Effects 

Data requirements are outstanding for the following ecological effects studies: 

I Guideline I Study T\:£e I Test Seecics I 
123-1 (a) Seedling Emergence Phytotoxicity Test with Three monocots, other than com. that repre,;cnt 

Fluro:-..)'pyr Acid two families, and fiv...: dicots. othcr than radish 

123-2 Aquatic Plant Growth and Reproduction A frc,;hwatcr diatom 

Test 

Additional phytotoxicity testing is required with fluroxypyr acid because fluroxypyr iVIHE is 
expected to rapidly degrade into fluroxypyr acid through base-catalyzed hydrolysis and microbial­
mediated metabolism, and because supplemental data indicates that fluroxyp)ir acid has greater 
phytotoxicity than the parent compound, fluroxypyr iv1HE. Vegetative vigor testing is not required 
for the acid form because exposure to vegetation would be to the parent, fluroxypyr i'viHE. 
Supplemental data submitted to the Agency (MRID 44094902) were sufficient as a tier I study for 
effects of fluroxypyr acid on seedling emergence. These data indicate that application of 
fluroxypyr acid at rates up to 0.25 lb ai/A causes less than 25% inhibition of emerging seedlings 
for only two species, corn and radish. Tier II testing is reCJuired for eight additional test species, 
as described in the above table. 

The registrant submitted an aquatic plant toxicity test with Navicula pelliculo.m (MRID 
44080339) that was invalid. A new study is required to establish the toxicity of fluroxypyr MHE 

to a freshwater diatom and fulfill guideline number 123-2. 

-· /.-.. . 
__ _/ 



2. Environmental Fate and Transport 

The soil mobility data requirement ( 163-1) is not currently satisfied. Information on the mobility 
of the major degradates, dichloropyridinol and methoxypyridine, is not acceptable at this time. 

Information on the vapor pressure and Henry's Law Constant ofthe degradate, dichlorpyridinol, 
is requested to adequately characterize its potential to volatilize. · 

3 

The terrestrial field dissipation data requirement ( 164-1) is not satisfied at this time because 
adequate storage stability data were not submitted for soils collected from the test sites. The data 
requirery1ent is upgradeable with the submission of acceptable soil storage stability data for 
fluroxypyr MHE, fluroxypyr acid, and major degradates using soils obtained from the respective 
test sites. 

The bioaccumulation in fish data requirement (165-4) is hot satisfied at this time because the 
submitted study does not provide adequate information on the bioaccumulation of fluroxypyr­
MHE or fluroxypyr acid in fish. 

EFED/ERB II Task Team Members: 

William R. Eftland, Ph.D., Soil Scientist, Environmental Fate and Water Resources Assessment 

Nicholas M. Mastrota, Ph.D., Wildlife Biologist, Ecological Effects 

Andrew Bryceland, Fisheries Biologist (Peer review) 

James Breithaupt, Agronomist (Peer review) 

Attachments: 
Electronic copies (via cc:Mail) 

Thomas Bailey 
Denise Keehner 
Betsy Grim 

Joseph J. Merenda 
Arnet Jones 

Mah Shamim 
Daniel Rieder 

Elizabeth Leavey 
Doug Urban 



4 

l. Environmental Fate and Transport Assessment 

A. Environmental Fate for Fluroxypyr 

Degradation offluroxypyr-MHE in environmental fate laboratory studies occurs through base­
catalyzed hydrolysis and microbial-mediated metabolism under aerobic conditions. In sterilized 
buffered water, fluroxypyr-MHE'transformed to fluroxypyr acid by base-catalyzed hydrolysis with 
a half-life of 3 days at pH 9. Hydrolysis of fluroxypyr-MHE was not observed in the acidic test 
system at pH 5 and it was essentially stable at pH 7 with an extrapolated half-life of 454 days. 
Both fluroxypyr-MHE and fluroxypyr acid do not degrade by photolysis in aqueous environments. 
Fluroxypyr-MHE does not significantly degrade via photolysis on soil. Fluroxypyr-MHE and 
fluroxyJ:?yr acid transform rapidly in aerobic soil environments. In the aerobic soil metabolism 
study, microbial degradation offluroxypyr-MHE appears to follow a biphasic degradation pattern 
with an initial first-order half-life of 1 to 3 weeks in four test soils. The rate of metabolism 
decreased significantly after 2 months. Degradation of fluroxypyr-MHE yields fluroxypyr acid 
(with herbicidal activity), 4-amino-3,5-dichloro-6-fluoro.:pyridin-2-ol (pyridinol metabolite). 4-
amino-3,5-dichloro-6-fluoro-2-methoxypyridine (methoxypyridine metabolite) and CO~. 

The laboratory studies assessing the aquatic metabolism of fluroxypyr-MHE and fluroxypyr acid 
indicate transformation of fluro:-.:ypyr-MHE to fluroxypyr acid via biotic hydrolysis and subsequent 
metabolism offluroxypyr acid to mono- and dichloro-substituted pyridinol degradates. 
Fluroxypyr-MHE and fluroxypyr acid degrade with an estimated half-life of 14 days in the aerobic 
aquatic environment. In the anaerobic aquatic environment with sediment, both f1uroxypyr-l\1HE 
and fluroxypyr acid transformed with an estimated half-life of 8 days to 3-chloropyridinol and 
dichloropyridinol degradates. The methoxypyridine metabolite was not reported in either 
laboratory aquatic metabolism study. 

Fluroxypyr acid is considered mobile to very mobile in soil based on Freundlich K,", values 
ranging from 0.11-1.9 ml/g with four test soils (silt loam, sandy loam, loam, and silty clay 
textures). These soil/water partitioning coefficients indicate fluroxypyr will occur principally in 
the aqueous phase of soil/water environmental systems. Results of batch equilibrium studies with 
fluroxypyr-MHE (single point concentration of0.066 mg/L) yielded Kd values (mil g) of 260 in a 
silt loam; 95 in sandy loam, 190 in loam and 210 in silty clay soil: solution slurries equilibrated for 
I 0 minutes. However, the soil mobility data requirement ( 163-1) is not currently satisfied. 
Information on the mobility of the primary degradates of fluroxypyr acid, dichloropyridinol and 
methoxypyridine, is not acceptable at this time. 

Based on the reported. vapor pressure and estimated Henry's law Constant, fluroxypyr-MHE and 
fluroxypyr acid are not predicted to readily volatilize from soil or water; therefore, volatilization is 
not considered a significant route of dissipation. Information on the vapor pressure and Henry's 
Law Constant of dichlorpyridinol is requested to adequately characterize its volatilization 
potential. 

Fluroxypyr residues were slightly persistent in terrestrial field dissipation studies conducted at 
I 

i "/ i !' 
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three locations in the United States. Total fluroxypyr residues (fluroxypyr t-.1HE plus fluroxypyr) 
dissipated in Putnam silty clay loam (Missouri), Gardena sandy clay loam (North Dakota), and 
Quincy loamy sand (Washington) soils with registrant-calculated half-lives of24.8, 36.3, and 13.2 
days, respectively in plots vegetated with spring wheat. Results from these terrestrial field 
dissipation studies and supporting laboratory environmental fate data suggest fluroxypyr-MHE 
and fluroxypyr acid dissipated principally by base-catalyzed hydrolysis and microbial-mediated 
metabolism. The rate of dissipation limited downward transport (i.e., leaching) in the submitted 
field studies. 

The terrestrial field dissipation data requirement (164-1) is not satisfied at this time because 
adequate storage stability data were not submitted for soils collected from the test sites. The soil 
used in the storage stability study was not representative of the soils found at the test sites, 
particufarly in J\Tf) and W A. This study may be upgraded with the submission of acceptable 
frozen storage stability data for fluroxypyr MHE, fluroxypyr (acid), and metabolites using soils 
obtained from the respective test sites. 

B. Environmental Fate Data Summaries. 

Hydrolysis (161-1) 

The abiotic hydrolysis of fluroxypyr-MHE is base-catalyzed and results in the formation of 
fluroxypyr acid. At pH levels between 5 and 7, hydrolysis is not an important degradation 
process. Fluroxypyr-MHE was stable to abiotic hydrolytic degradation at pH 5 and degraded 
very slowly at pH 7 with an extrapolated half-life of 454 days (30-day study duration) At pH 9, 
fluroxypyr-MHE degraded rapidly to fluroxypyr acid; the half-life for fluroxypyr-MHE was 3.2 
days. The data requirement (161-1) is satisfied. (MRID #40244539) 

Photodegradation in Water (161-2) 

Both fluroxypYr-MHE and fluroxypyr acid do not degrade by photolysis in sterile aqueous 
environments. Radiolabeled [2,6- 14C]fluroxypyr J\1HE, at 0.051 ppm, was stable and did not 
degrade photolytically (registrant-calculated, extrapolated half-life of 197 days) in pH 5 sodium 
phosphate buffer solution that was irradiated with natural sunlight at approximately 25u C for 34 
days. In a supplemental study, [2,6- 14C]fluroxypyr MHE appeared to be stable (registrant­
calculated, extrapolated half-life of 552 days) in natural water (collected from Bre,ver Lake. NO) 
irradiated for 28 days under similar conditions. Radiolabeled [2,6- 14C]fluroxypyr acid, at 0.044 
ppm, was stable to photolytic degradation (registrant-calculated, extrapolated half-life of 429 
days) in pH 5 sodium phosphate buffer solution that was irradiated with natural sunli!!.ht at 
approximately 25 oc for 34 days. The data requirement ( 161-2) is satisfied. (MRID #44080342) 

Photodegradation on Soil (161-3) 

Fluroxypyr-MHE does not significantly deg'rade via photolysis on soil. Radiolabelecl [2,6-
14C]fluroxypyr MHE, at a treatment rate of 4 mg/crn 2

, degraded with a registrant-reported. 
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extrapolated half-life of 152.7 days on air-dried (5.9% moisture content) clay loam soil sample 
(Barnes loam series) incubated at approximately 25° C for 30 days in natural sunlight. Using the 
average fluroxypyr-MHE percent of the applied radioactivity data, the extrapolated half-life was 
recalculated to be 119 days (r = 0.88, n = 6; first-order linear regression analysis) for the air-dried 
soil experiment. The discrepancy between half-life estimates should not affect the validity of the 
study since fluroxypyr-MHE does not significantly photodegrade on soil. The data requirement 
(161-3) is satisfied. (Iv1R.ID #44080343) 

Aerobic Soil Metabolism (162-1) 

Fluroxypyr-MHE and fluroxypyr acid transform rapidly in aerobic soil environments. In the 
laborat9ry aerobic soil metabolism studies, fluroxypyr-MHE, applied at ::::2.0 mg/kg. transformed 
via biotic hydrolysis to fluroxypyr acid. The registrant-calculated half-lives of 12, 23. 13 and 7 
days in Catlin silt loam, Hanford sandy loam, Barnes loam and Mhoon silty clay soils. 
respectively, were determined for selected data from flasks incubated in the dark at 26" C for up 
to 365 days. The characteristics ofthe test soils are listed in Table AA. 

In aerobic soil, fluroxypyr acid degraded to 4-amino-3,5-dichloro-6-fluoro-pyridin-2-ol ( pyridinol 
metabolite), 4-amino-3 ,5-dichloro-6-fluoro-methoxypyridine (methoxypyridine metabolite) and 
carbon dioxide. The pyridinol metabolite reached a maximum of2.8-18.7% ofthe applied at 7-)() 
days posttreatment and the methoxypyridine metabolite was 4.3-38.2% of the applied at 28-100 
days posttreatment. Carbon dioxide totaled 46.8-76.2% of the applied radioactivity and 
unextractable radioactivity increased to a maximum of 5.0-13.2% at I 00-365 days posttreatment 
The data requirement ( 162-1) is satisfied. (MRID #4213 73 17) 

Table AA. Soil Properties 

Soil Series I SubQroup I State I pH I oc I CEC I Sand I Clav 

(%) (meq/100 g) (%) (%) 

Catlin silt Typic Argiudolls IL 5.9 2.23 15.0 16 24 
loam 

Hanford Typic Xerorthents CA 7.5 0.22 - ? ) __ 64 10 
sandy loam 

Barnes loam Udic Haploborolls ND 6.8 3.08 15.9 40 }') 

Mhoon clav Tvpic Fluvaquents MS 7.0 1.26 18.8 14 46 

-· 
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Anaerobic Aquatic Metabolism (162-3) 

In the anaerobic aquatic environment with sediment, both fluroxypyr-MHE and fluroxypyr acid 
are rapidly transformed to 3-chloropyridinol and dichloropyridinol degradates. Total fluroxypyr 
[pyridine ring-labeled C4C-2,6 ]fluroxypyr MHE plus fluroxypyr acid], tested at 0.1 .ug/mL (as 
fluroxypyr MHE), degraded with a. registrant-calculated half-life of _8 days (0 to 4 week data) in 
anaerobic flooded silt loam sediment that was incubated in darkness at 25° C for up to 12 months. 
Two major degradates were identified: 

4-amino-3-chloro-6-fluro-2-pyridinol (3-chloropyridinol; 21.5% ofthe applied at 12 
months posttreatment); and 

4-amino-3,5-dichloro-6-fluro-2-pyridinol (dichloropyridinol; 44.5% ofthe applied at 
12 months posttreatment). 

Unextracted C4C]residues comprised 27.8% ofthe applied at 12 months posttreatment. The 
majority ofC 4C]residues (maximum of82.3% ofthe applied at 4 months posttreatment) were 
observed in the water phase. Radiolabeled 14C02 accounted for only 1.2% of the applied 
radioactivity at 12 months posttreatment. The data requirement ( 162-3) is satisfied. (i\1RID 
#44080344) 

Aerobic Aquatic Metabolism (162-4) 

Fluroxypyr-MHE and fluroxypyr acid degrade rapidly in the aerobic aquatic environment. In the 
laboratory, total fluroxypyr [pyridine ring-labeled C~C-2,6 ]fluroxypyr MHE plus fluroxypyr 
(acid)], at a nominal concentration rate ofO.I 11g/ml (as fluroxypyr MHE). degraded with a 
registrant-calculated half-life of 5.1 days (0 to 4 week data) in aerobic flooded silt loam sediment 
that was incubated in darkness at 25 oc for up to 12 months. Using the concentration data 
through the 60-day study period, the aerobic aquatic half-life was estimated to be 14 days 
[assumed first-order regression ofthe natural logarithm ofthe percent of the applied radioacitivity 
data vs. time (days)]. The 14-day half-life estimate was used in Tier I (GENEEC) surface water 
modeling. 

Fluroxypyr acid {4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid) was a maximum of30.9% 
of the ap~lied at 1 wc~k ;JOSttreatment, and decreased to 0.8-1.5% of the applied at 4 weeks 
throu3h 2 months posttreatment. The major degradate, 3-chloropyridinol. was present in the 
water phase at a maximum of 18.0% ofthe applied at 4 months posttreatment, and was 11.8% at 
2 months posttreatment. The major degradate, dichloropyridinol, was present in the water phase 
at a maximum of 44.0% of the applied at 2 weeks posttreatment, and decreased to 30.7% and 
23.2% of the applied by 4 weeks and 2 months posttreatment, respectively. At 2 months 
posttreatment, unextracted c~c]residues comprised 38.3% of the applied and adiolabeled '~co, 
accounted for 11.4% of the applied. The data requirement ( 162-4) is satisfied. (MRID -
#44080345) 



Soil Adsorption/Desorption ( 163-1) 

The data requirement ( 163-1) is not satisfied because information on the mobility of the primary 
degradates of fluroxypyr acid, dichloropyridinol and methoxypyridine, is not acceptable at this 
time. 
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Based on batch equilibrium studies (MRID #42137319), fluroxypyr acid was determined to be 
very mobile in silt loam, sandy loam, loam and silty clay soil: solution slurries equilibrated for I 6 
hours at 21-24° C. The test soils were the identical 4 soils studied in the aerobic soil metabolism 
study discussed previously. The experimentally-determined Freundlich Kads (mil g) were I. 7 for 
the silt loam, 0. 11 for the sandy loam; I. 9 for the loam, and I. 0 for the silty clay; respective K0 , 

values were 78, 51, 62 and 81. The acid dissociation constant (pKa =2. 94) indicates fluroxypyr 
acid will occur predominantly as the anionic (i.e., negatively-charged) species under typical 
environmental conditions. Also, the solubility of fluroxypyr acid is pH-dependent ranging from 3 2 
mg/L at pH 2.5 to 7.95 giL at pH 7.5 (MRID #44080349). These characteristics further support 
the mobility interpretation for fluroxypyr acid. 

Results of batch equilibrium studies with fluroxypyr-MHE (single point concentration of 0 066 
mg/L) yielded Kd values of260 in a silt loam; 95 in sandy loam, 190 in loam and 210 in silty clav 
soil: solution slurries equilibrated for I 0 minutes. The study authors used a I 0-minute 
equilibration time due to the rapid transformation of fluroxypyr-MHE to fluroxypyr acid. It is 
unlikely that equilibrium was established during this experiment since the ester rapidly· transforms 
to the acid. (MRID #4213 7319) 

Soil Adsorption/Desorption of Degradates 

The data requirement (163-1) is not satisfied. The submitted study (MRID #44094903) is not 
scientifically valid and does not provide useful information on the soil mobility (batch equilibrium) 
ofthe major fluroxypyr acid degradate [2,6- 14C]dichloropyridinol (4-amino-3,5-dichloro-6-fluoro-
2-pyridinol) in four soils or [2,6-14C]methoxypyridine ( 4-amino-3 ,5-dichloro-6-tluoro-2-
methoxypyridine) in four foreign soils. In the dichloropyridinol and methoxypyridine studies, 
adsorption and desorption data were incomplete. Also, for the methoxypyridine study conducted 
according to OECD guidelines, (i) the four non-U.S. soils were not adequately compared with 
domestic (USA) soils; and (ii) at least one of the soils must have an organic matter content of less 
than l%. 

Volatility- Lab and Field (163-2 and 163-3) 

The reported vapor pressure for fluroxypyr-MHE is 1.07 E-7 mm Hg at 25° C. Using the vapor 
pressure of l.07 E-7 mm Hg at 25° C, the estimated Henry's Law Constant (KH) is 5. 75 E-8 atm­
m3/mol. The volatility data requirements (163-2: Laboratory Volatility; 163-3: Field 
Volatility) are waived based on the reported low vapor pressure and KH which suggests 
volatilization wo_uld not be a significant route of dissipation. 
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Terrestrial Field Dissipation (164-1) 

The data requirement ( 164-1) is not satisfied at this time. The storage stability study (MRID 

#44080355) does not meet Subdivision N Guidelines for the terrestrial field dissipation of 
fluroxypyr MHE and fluroxypyr (acid) because adequate storage stability data were not submitted 
for soils collected from the test sites. The soil used in the storage stability study was not 
representative of the soils found at the test sites, particularly in ND and W A. The terrestrial field 
dissipation study (MRID #44080347) may be upgraded with the submission of acceptable frozen 

storage stability data for fluroxypyr MHE, fluroxypyr (acid), and metabolites using soils obtained 
from the respective test sites. 

Fluroxypyr residues were slightly persistent in terrestrial field dissipation studies conducted at 
three locations in the United States. Total fluroxypyr residues (fluroxypyr MHE plus fluroxypyr) 
dissipated in Putnam silty clay loam, Gardena sandy clay loam, and Quincy loamy sand soils in 
MO, ·ND, and WA, respectively, with registrant-calculated half-lives of24.8, 36.3, and 13.2 days 
in plots vegetated with spring wheat (see Table AB). In the-0- to 6-inch soil depth, fluroxypyr 
MHE was present at maximum concentrations of 29 to 140 ng/g soil by 3 to 7 DA T; fluroxypyr 
(acid) was observed at maximum concentrations of 180 to 220 ng/g. The pyridinol metabolite 
was observed at a maximum concentration of 12 ng/g in ND, sporadically at < 10 ng/g in W A. and 
was not detectable in MO. The methoxypyridine metabolite was observed at maximum 
concentrations of 25 to 50 ng/g at all three test sites. 

Results from these terrestrial field studies and supporting laboratory information suggest 
fluroxypyr-MHE and fluroxypyr acid dissipated principally by hydrolysis and microbial-mediated 
metabolism. The rate of dissipation limited downward transport (i.e., leaching) in the submitted 
studies. The fluroxypyr-MHE and fluroxypyr acid were confined primarily to the 0- to 6-inch soil 
depth; no data were reported for analyses of the parent below the 6-inch depth at MO and W A. · 

The fluroxypyr metabolites pyridinol and methoxypyridine were detected at all three test locations 
primarily in the 0- to 6-inch soil depth. Fluroxypyr l\1HE and its metabolites were not detected 
below the 6-inch depth, except for methoxypyridine in W A at two months after treatment (2 
MAT), which was observed at <I 0 ng/g in th·e 6- to 12-inch and 12- to IS-inch soil depths. The 
subsoil permeability at the MO site was 0-0.06 in/hr from 17 to 34 inches depth for the Putnam 
silty clay loam. Total water input via irrigation and precipitation was 13 7, 13 5, and 153% of the 
30-year historical precipitation average in MO, NO, and W A, respectively. Pan evaporation data 
v-.'~re not repo:teo for any site. 

/ 
I 
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Table AB. Soil Properties for Field Dissipation Studies 

Site Soil Series Soil Classification 

Missouri Putnam fine, montmorillonitic, mesic 
Mollie Albaqualfs 

North Gardena coarse-silty, mixed Pachic Udic 
Dakota Haploborolls 

Washington Quincy mixed, mesic Xeric Torripsaments 
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Minimum Permeability 
Range (in/hr) 

0.0-0.06 at 17-34" 

0.6-2.0 at 0-60" 

6-20 at 0-60" 

Detailed descriptions ofthe residue analytical methods ACR 91.10 and-GRM 93.03 were not 
included in the terrestrial dissipation study (MRJD 44080347), but were described in the 
accompanying storage stability study (MRID 440803 55). 

Bioaccumu1ation in Fish ( 165-4) 

The data requirement (165-4) is not satisfied at this time. This submitted study (i'vfRID 
#44080348) does not provide adequate information on the bioaccumulation of fluro:-;ypyr-ivfHE 
or fluroxypyr acid in fish. Although the method validation study indicated that HPLC column 
recoveries of radioactivity from fish tissue extracts were adequate, column recoveries of 
radioactivity from fortified water samples were only 67% and 65% of the applied for samples 
analyzed at 30 minutes and 24 hours posttreatment, respectively. The reported aqueous 
concentration data represent adjusted values (to correct for parent compound loss presumed to 
have occurred during column injection); therefore. bioconcentration factors (BCF) based on the 
aqueous concentration of the parent compound are suspect. Additionally, the aqueous 
concentration ofthe parent compound was not constant, but varied from 0.168 to 0.~2 ng/mL 
throughout the exposure period. 

This study does not meet Subdivision N Guidelines for the fulfillment of EPA data requirements 
on bioaccumulation in fish for the following reasons: (I) rainbow trout were used to study the 
bioaccumulation of fluroxypyr MHE in a laboratory setting; the recommended species is either 
bluegill sunfish or channel catfish; (2) the analytical method was inappropriate and could not 
adequately recover the parent compound or its degradates from water samples: (3) the aqueous 
concentration of the pesticide (in the form of the parent compound) was not reasonably constant, 
but varied between I i% and 29% of the nominal application (based on values adjusted to correct 
for method i11adequacies); and (4) complete tissue concentration data (for fluroxypyr-MHE and 
fluroxypyr acid) were not reported for each tissue type and sampling interval. The submitted 
study cannot be upgraded; a new study is required. 

C. Water Resources Assessment 
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The Water Resources Assessment discusses the screening model results in both surface water and 
ground water media for fluroxypyr. Water resource monitoring data are not available for 
fluroxypyr-l'viHE and fluroxypyr acid or its degradates. 

Surface \Vater Assessment 

Data reported in Table XX presents the maximum acute and chronic surface water concentrations 
estimated from GENEEC Version 1.2 modeling. For surface water resources, the maximum 
acute estimated environmental concentration (EEC) was 11.2 J.Lg/L and the maximum chronic 
EEC was 3.9 J.Lg/L when fluroxypyr was modeled at 0.25 lbs acid equivalents/A/yr using aerial 
application. The modeling inputs are shown in Table YY. 

Table XX. Surface Water EECs (J.Lg/L) using GENEEC Version 1.2 

Maximum EEC Mean 4-Day EEC Mean 21-Day EEC Mean 56-Day EEC 

11.2 10.4 7.1 3.9 

In aquatic environments, fluroxypyr-l\1HE is rapidly hydrolyzed to fluroxypyr acid which lw:; 
herbicidal activity. Fluroxypyr acid is further degraded (although less rapidly) via microbial­
mediated metabolism to "pyridinol" and "methoxypyridine" degradates. 

Table YY. Surface Water Exposure Assessment using GENEEC (V1.2) 

I MODEL INPUT vARIABLE 

Application Rate (lbs ai/ A) 

Maximum No. of Applications 

Application Interval (appls./year) 

Koc 

Aerobic Soil Metabolic Half-life (days) 

Is the pesticide wetted-in? 

Depth oflncorporation (in.) 

Spray Drift .. 

Solubility (mg!L) 

Aerobic Aquatic Metabolic Half-life (days) 

IJ\fPUT VALUE 

0.25 

Not applicable (single appl.) 

50 (minimum reported value) 

23 (maximum of 4 reported values) 

No 

0.0 

Aerial (5%) 

0.90 

14 

! 



pH 7 Hydrolysis Half-life (days) 

Photolvsis Half-life (davs) 

stable ( 454 days; extrapolated from a 
30-day study) 

0 (stable ) 

In aerobic soil environments, fluroxypyr acid and the pyridinol and methoxypyridine degradates 
are ultimately metabolized to carbon dioxide (totaled 46.8-76.2% ofthe applied radioactivity in 
the aerobic soil metabolism study). 

Groundwater Assessment 
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Results ofthe Groundwater Screening Assessment using SCI-GROW2 estimated the acute and 
chronic EECs for groundwater to be 0.025 J.l.g/L. Model input values for SCI-GRO\V2 are listed 
in Table ZZ. 

Table ZZ. Ground Water Exposure Assessment using SCI-GROW2 

I MODEL INPUT vARIABLE 11\TPUT VALUE 

Application Rate (lbs. ai/ A) 0.25 

Maximum No. of Applications 

Koc 68 (median; n = 4) 

Aerobic Soil Metabolic Half-life (days) 14 (mean; n = 4) 

D. Environmental Chemistry Method Validation 

The analytical method (GRM #93.03) for the determination of fluroxypyr acid and the 
degradates, methoxypyridine and pyridinol in soil was submitted to the Analytical Chemistry 
Branch, BEAD/OPP on I 0/25/96. The review of this method is not currently available. 

2. Exposure Assessment 

a. Terrestrial 

For pesticides·applied as a liquid product, the estimated environmemal concentrations 
(EECs) on food items following product application are compared to LC 511 values to assess risk. 
Table 1 gives the predicted 0-day maximum and mean residues of a pesticide that may be 
expected to occur on selected avian or mammalian food items immediately following a direct 
single application at I lb ai/ A. 

/ 



tests with freshwater fish are not required for fluroxypyr acid or tluroxypyr MHE. 

iii. Freshwater Invertebrates, Acute 

A freshwater aquatic invertebrate toxicity test using the TGAI is required to establish 
the toxicity of tluroxypyr to aquatic invertebrates. The preferred test species is Daphnia 
magna. Results of this test are given in Table 8. 

Table 8. Acute Toxicity to Freshwater Invertebrates 
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48-hour EC50 
(mg ai!L) 

MRID No. 
Author/Year 

Study Classification 
SpecieS/Test T\ye 

Water flea 
(Daphnia ma.~na) 

Water flea 
(Daphnia magna) 

Water flea 
(Daphnia magna) 

99 >100 

98.5 >0.11 

Not reponed >0.6 

I Test concentrations up to the solubility limit caused no monality. 

Toxicitv Categorv 

FlurOX\ \T Acid 

Practically nontoxic 

Flurox> \T MHE 

Not detem1ined ' 

402444524 
Jones. 1984 

42137308 
Weinherg. 1\.·lilazzo. 
Scrvinski. and Rick. 
1991 

40244520 
Jones. 1984 

Cor~· 

c·,,r~..· 

Since the LC50.5 for the water flea is greater than 100 ppm, tluroxypyr acid is 
considered practically nontoxic to freshwater invertebrates on an acute basis. Acute toxicity 
tests failed to determine LC50 's for tluroxypyr MHE because motality did not occur when 
tested up to the solubility limit. Since fluroxypyr MHE is not acutely toxic at its solubility 
limit, it is also considered practically nontoxic to freshwater invertebrates on an acute basis. 

iv. Freshwater Invertebrate, Chronic 

Because of the low acute toxicity to Daphnia magna, freshwater invertebrate· life-cycle 
tests are not required for fluroxypyr acid or tluroxypyr MHE. However, a study of the chronic 
toxicity offluroxypyr MHE to Daphnia magna has been submitted (MRID 440803 14: Kirk eta/. 
1996). The percent purity ofthe active ingredient was 95.8%. This was a 21 day flow through 
study with mean measured concentrations. The reported NOEC and LOEC were 60.5 mg ai/L 
and I 09 mg ai!L, respectively, based on number of young produced per adult. 'fhis study was 
classified as supplemental because it was suspected that undissolved test material was present in 
the test solutions. The mean measured concentrations in this study were probably an 
overestimaticm ofthe actual exposure, which would have inflated the toxicity estimates. 

c. Toxicity to Estuarine and Marine Animals 

1. Estuar,ine and Marine Fish, Acute 
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Acute toxicity testing with estuarine/marine fish using the TGAI is required for fluroxypyr 
because the end-use product the active ingredient is expected to reach the marine/estuarine 
environment because of its use in coastal areas. The preferred test species is sheepshead minnow. 
Results of these tests are given in Table 9. 

Table 9. Acute Toxicity Estuarine/t\.1arine Fish 

96-hour I\! RID No. Study 
Species. Test T\pe o/o ai LC50 (mg ai/L) Toxicitv Categorv Author/Year Classilication 

Flurox-, \T Acid 

Silverside 44080309 
(Menidia beryl/ina), Boeri. Kowalski. and 
Flow-through 98.7 40 (measured) Slightly toxic Ward. 1996 Cor~ 

Fluroxv vr MHE 

Sheepshead minnow 4408030X 
(Cyprinodon variegatus). Boeri. Kowalski. and 
Flow-through 95.8 >0.087 (measured) ;-<ot detem1incd' Ward. 1996 Core 

Atlantic Silverside (Menidia 99.1 >0.19 (measured) Not detennined' -12137309 
menidia). Flow-through l\hnning. 19SS Suppkmental 

I A test concentration at the solubility limit caused no monality. 
2 Test concentrations up to the solubility limit caused no monality. 

Since the LC50 for the silverside falls in the range of I 0 to I 00 ppm, fl urox ypyr acid is 
considered slightly toxic to estuarine and marine fish on an acute basis. Acute toxicity tests 
failed to determine LC50 's for fluroxypyr MHE because motality did not occur when tested up 
to the solubility limit. Since fluroxypyr MHE is not acutely toxic at its solubility limit. it is 
also considered practically nontoxic to estuarine and marine fish on an acute basis. 

ii. Estuarine and Marine Fish, Chronic 

Because of the low acute toxicity, early life-stage and fish life-cycle tests with 
estuarine/marine fish are not required for fluroxypyr acid or fluroxypyr MHE. 

iii. Estuarine and Marine Invertebrates, Acute 

Acute toxicity testing with estuarine/marine invertebrates using the TGAl is required for 
fluroxypyr because the end-use product is intended for direct application to the marine/estu;!rine 
environment or the active ingredient is expected to reach this environment ber;ause of its use in 
coastal counties. The preferred test species are mysid shrimp and eastern oyster. Results of these 
tests are given in Table I 0. 



Table I 0. Acute Toxicity to Estuarine/Marine Invertebrates 

, SpecieSJT est Tvpe 

Eastern oyster 
(Crassostrea virginica), 
Flow-through shell deposition 

Grass shrimp 
(Palat!mont!Us pugio), 
Flow-through 

Eastern oyster 
(Crassostrt!a •1rginica), 
Flow-through shell 
deposition 

Grass shrimp 
(Palat!mont!US pugio). 
Flow-through 

Pink shrimp (Penaeus 
duoranun). Flow-through 

Eastern ovster 

%ai. 

98.7 

98.7 

95.8 

95.8 

99.1 

96-hour LC,. or 
EC50 (mg ai/L) Toxicitv Category 

Fluro:.; \T Acid 

51 (measured) Slightly toxic 

> 120 (measured) Practically nontoxic 

Fluroxv vr I\ IHE 

0.068 (measured) Very highly toxic 

> 0.135 (measured) Not detennined' 

>0.13 (measured) Not detem1in.:d' 

I A test concentrations at the solubility limit caused no monality 
2 Five percent monality occurred at the solubility limit. 

MRID No. 
Author/Year 

44080311 
Boeri. Kowalski. and 
Ward. 1994 

44080312 
Boeri, Kowalski. and 
Ward. 1994 

44080310 
Boeri. Kowalski. and 
Ward. 1995 

44080313 
Boeri. Kowalski. and 
Ward .. 199.'> 

42137311 
:\fannin£ 1981': 

42137310 
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Study 
Classification 

Core 

Core 

Core 

St1ppl~nJcntal 

Oysters appear to be more sensitive than shrimp and fish to tluroxypyr acid tluroxypyr 
MHE. Since the LC50 for the eastern oyster fall in the range of 10 to 100 ppm, tluroxypyr 
acid is considered slightly toxic to estuarine and marine invertebrates on an acute basis. 
Fluroxypyr MHE had an LC50 of only 68 ppb, categorizing it as very highly toxic to estuarine 
and marine invertebrates on an acute basis. Fluroxypyr l'vlHE is not toxic to shrimp at its 
solubility limit. 

iv. Estuarine and Marine Invertebrate, Chronic 

A life-cycle tests with a estuarine/marine invertebrate are not required for tluroxypyr 
acid or fluroxypyr MHE. Fluroxypyr MHE has high acute toxic to marine/estuarine mollusks. 
but is predicted to rapidly degrade to the much less toxic tluroxypyr acid in saltwater. 
Furthermore, both tluroxypyr MHE and tluroxypyr acid have been shown to have low toxi-:ity 
to marine/estuarine crustaceans. 

d. Toxicity to Plants 

Terrestrial plant testing is required for tluroxypyr because it is an herbicide that has 
terrestrial non-residential outdoor use patterns, may move off the application site by drift from 

,.----
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chemigation, and may have endangered or threatened plant species associated with the 
application sites. The required testing consists of seedling emergence and vegetative vigor 
tests with ten crop species. Six of the species must be dicotyledonous and represent at least 
four families. One of these species must be soybean (Glycine max) and a second must be a 
root crop. J'he remaining four species must be monocotyledonous and represent at least two 
families. One of these species must be corn (Zea mays). Tier 1 tests (GLN 122-1) may be 
conducted to measure the response of plants, relative to a control, at a test level that is equal to 
the highest use rate (expressed as lbs ai/ A) or three times the EEC for nontarget areas. Tier 2 
tests (GLN 123-1) are required for any test species that shows a reduction in response equal to 
or greater than 25% in the tier 1 tests. 

Results of Tier II seedling emergence toxicity testing with a formulated product of 
fluroxypyr MHE are given in Table 11. Monocots appear to be more sensitive to effects on 
seedling emergence than dicots. The most sensitive species was cucumber. Based on the most 
sensitive parameter, phytotoxic symptoms, 25% inhibition was predicted to occure at a dose of 
0.075 lb ai/ A. The no observed effect level (NOEL) was 0.031 lb ai/A. The guideline 
requirement for seedling emergence testing [123-1 (a)] is fulfilled for all test species. 

Table II. Phytotoxicity of Fluroxypyr MHE--Tier II Seedling Emergence Tests 

Most Sensitive EC, NOEC 
Species %AI Parameter (lb ai/A) (lb ai/A) 1\IRID No. 

Author/Y ~ar 

Corn (monocot) 26.9 All similar >0.25 0.25 4408033) 
Schwab. 1996 

Onion (monocot) All similar >0.25 0.25 

Ryegrass (monocot) Phytotoxic >0.2.'> 0.124 
symptoms 

\\'heat (monocot) All similar >0.2) 0.25 

Conon (dicot) Phytotoxic 0.12.'> 0.062 
symptoms 

Cucumber (dicot) Phytotoxic O.Q75 0.031 
symptoms 

Radish (dicot) All similar >0.2) 0.25 

Soybean (dicot) Phytotoxic 0.24 0.062 
symptoms 

Sunflower (dicot) Phytotoxic 0.109 0.062 
symptoms 

Tomato (dicot) Shoot fresh 0.142 0.124 
wei ht 

I This NOEL is based on 17% monality of plants occurring at the next higher test level. 0.0 II lh ail A. 
2 Seedling emergence data for ryegrass is upgraded from supplemental to core. 

SIUd: 
Cla~:..lli ... :allllll 

CPr.: 

Cnn: 

Cort.: 

Ct,r:.: 

Ctlfl..." 

Ct,rt.: 

c,,rt.: 

Cnr\: 

Con: 

Ct,n.: 

The most sensitive test species for seedling emergence effects was cucumber. The EC~,, 
and the NOEC for cucumber are 0.075 and 0.031 lb ai/A. Fluroxypyr MHE is generally not 
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toxic to monocots at 0.25 lb ai/ A. 

Results of Tier II seedling vegetative vigor toxicity testing on a formulated product of 
fluroxypyr MHE are given in Table 12. Monocots appear to be more sensitive than dicots to 
effects on vegetative vigor. The most sensitive species was cotton. Based on th~ most 
sensitive parameter, phytotoxic symptoms, 25% inhibition was predicted to occure at a dose of 
0.0012 Ib ai/A. The no observed effect level (NOEL) was 0.0010 lb ai/A. 

Table 12. Phytotoxicity of Fluroxypyr MHE--Tier II Vegetative Vigor Tests 

Most Sensitive EC, NOEC Study 
Species %AI Parameter (lb ai/A) (lb ai/ A) MRID No.: Author/Year Classification 

Corn (monocot) 26.9 Phytotoxic 0.176 0.031 44080335; Schwab. 1996 Core 
symptoms 

Onion (monocot) Phytotoxic 0.124 0.062 Core 
symptoms 

Ryegrass (monocot) All similar >0.25 0.25 c,)rt: 

Wheat (monocot) Phytotoxic >0.25 0.062 Core 
symptoms 

Collon (dicot) Phytotoxic 0.0012 0.0010 Con: 
symptoms 

Cucumber (dicot) Phytotoxic 0.010 0.004 Core 
symptoms 

Radish (dicot) All similar 0.056 0.031 Con: 

Soybean (dicot) Phytotoxic o.oox 0.004 Cor~.· 

symptoms 

Sunnower (dicot) Phytotoxic 0.004 0.001 Cnrt: 

symptoms 

Tomato (dicot) Shoot fresh 0.004 0.001 Cor!! 

wei ht 

Vegetative vigor effects occur at lower levels than do seedling emergence effects. The 
most sensitive test species for vegetative vigor effects was cotton, for which the EC 25 and 
NOEC were 0.0012 and 0.0010 lb ai/A, respectively. Fluroxypyr MHE is much less toxic to 
monocots. 

The registrant has provided additional data from a non-GLP study that provide 
information on the phytotoxicity of three degradation products of fluroxypyr MHE: tluroxypyr 
acid, methoxypyridine, and pyridinol (MRID 44094902). The data provided by this study for 
effects on llQntarget terrestrial plants are invalid for the tier II test guideline (GLN 122-1 ), 
meaning that the EC25 values generated cannot be used in this risk assessment. However, the 
data were classified as supplemental for the tier I test guideline (GLN 122-1), meaning that 
they do not fulfill the guideline requirement but do provide some useful information. The 
study demonstrat~s that the degradation products have little or no phytotoxicity activity. For 
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both seedling emergence and vegetative vigor effects, these degradation product caused less 
than 25% inhibition when tested at 0.5 lb ai/ A in the following crops: cotton, radish, soybean, 
sunflower, com, and wheat. No additional testing of methoxypyridine and pyridinol are 
required with these species. However, tier I or tier II seedling emergence and vegetative vigor 
data are still needed for two additional species of monocots, representing two different 
families, and two additional species of dicots representing two different families (memo from 
Michael Davy to Joanne Miller, 1/22/98, D239606). 

The phytotoxicity study decribed above also shows that the phytotoxicity of fluroxypyr 
acid is greater than that of the parent compound, fluroxypyr MHE. "For seedling emergence 
effects, fluroxypyr acid caused less than 25% inhibition to com and radish when tested at 0.5 
lb ai/ A. Seedling emergence testing with fluroxypyr acid is not required for these two species. 
but is required for three other species of monocots, representing two families, and five other 
species of dicots (memo from Michael Davy to Joanne Miller, 1/22/98, D239606). For 
vegetative vigor effects, fluroxypyr acid caused less than 25% inhibition to corn. wheat, 
sunflower, and radish when tested at 0.5 lb ai/ A. Vegetative vigor testing with tluroxypyr 
acid is not required for these four species, but is required for two additional species of 
monocots, representing two families, and four additional species of dicots (memo from 
Michael Davy to Joanne Miller, 1/22/98, D239606). For all of these tests, tier I tests are 
required, but tier II tests may be provided in lieu of tier I tests. 

Since fluroxypyr MHE might degrade to fluroxypyr acid before reaching nontarget 
plants, data on the phytotocicity of fluroxypyr acid to emerging seedlings is given in Table IJ. 

Table 13. Phytotoxicity of Fluroxvpyr Acid--Tier II Seedling Emergence Tests 

Most Sensitive EC,_, MRID No.: Study 
Species 'X. AI Paraml:!h!r (lb ai/A) Author/Y car Cla:-~ilication 

Com (monocot) 99.6 Fresh weight 0.178 44094902: Wright nd Supph:ln\!ntal 
Rowland. 1996 

Wheat (monocot) Fresh ""'eight 0.079 Supplemental 

Conan (dicot) Fresh weight 0.025 Supplemental 

Radish (dicot) Fresh weight 0.295 Supph:ml.!ntal 
) 

Soybean (dicot) Fresh weight 0.072 Supplemental 

Sunnower (dicot) Plant height 0.036 Supplemental 

Based on supplemental data, fluroxypyr acid is more toxic to emerging seedlings than 
fluroxypyr MHE. The most sensitive of the six species tested is cotton, which has an EC25 of 
0.025 lb ai/A. This is approximately 5 times lower than the cotton EC25 for fluroxypyr MHE. 

ii. Aquatic Plants 

Aquatic plant testing is required for fluroxypyr because it is an herbicide that has outdoor 
,..---·.: 
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non-residential terrestrial uses that may move off-site in spray drift from aerial applications. The 
following species should be te~ted at tier 2: Kirchneria subcapitata, Lemna gibba, Skelelonema 
costalum, Anabaenajlos-aquae, and a freshwater diatom. Results oftier 2 toxicity testing with 
fluroxypyr are given in Table 14. 

Table 14. Nontarget Aquatic Plant Toxicity (fier 2) 

Species 

Green algae 
Kirchneria subcapitata 

Green algae 
chlarella vu/)!aris 

Green algae 
Kirchneria subcapitata 

Green algae 
Kirchneria subcapitata 

Duckweed 
Le11zna gibba 

Blue-green Algae 
Anabaena flas-aquae 

Marine diatom 
Skeletanema castatwn 

Freshwater Diatom 
Navicula pelliculasa 

%Al 

99.2 

99 

.98.5 

95.S 

95.8 

95.8 

95.8 

4-amino-3.5-dichloro-6-fluro-2-methOX\]?\Tidine 

Green algae 
Kirchneria subcarmata 

99.9 

EC,. 
(ppm) 

FluroX\ 

>100 

FlurOK\ 

> 1.6 

>1.4 

>2.3 

0.40 

0.29 

2.4 

NOEC ;\I RID No. 

(ppm) Author/Year 

\T Acid 

42164501 
Cowgill. }.!ilazzo. and 
Murphy. 1988 

100 40244526 
Jones. 1984 

\T MHE 

0.12 42137312 
Hughes and AkKander. 199 I 

0.20 -l-1080340 
,\lilazzo. Hugo. and .\lar1in. 
1996 

1.2 4408033S 
i\lilazzo. Hugo. and i\fanin. 
1996 

U.OJO 44080336 
i\lilazzo. Hugo. and 1-.larlin. 
1996 

0.1 X -l-1080337 
~lilazzo. llugo. and ~bnin. 
1996 

-1408033~ 

,\lilazzo. Hugo. and /\fan in. 
1996 

0.94 4-1080341 
Kirk and Landre. 1995 

I The test species is not an acceptable in LIS guidelines. and cell counts were not detennineJ. 
2 Because oflack of solubility. the concentration of test material in solution during the test was uncenain. 
3. This study did not comply with GLP standards . 

Stud\· Classification 

Invalid 

Supplcmental/1 

Cor~.· 

Core 

Core 

Cor .. · 

lrwalid 

Suppkmental'.1 

No acceptable aquatic plant toxicity data are available for fluroxypyr acid. Supplemental 
data, however, indicate that it has low toxicity to green algae. Additional data are not required on 
the fluroxypyr acid for registration ofproducts containing fluroxypyr MHE. 

Data on the toxicity offluroxypyr MHE to aquatic plants are complete with the exception 
of data for a freshwater diatom, such as Navicula pelliculosa. A new study '.vith a freshwater 
diatom is required. The test guideline for tier II aquatic plant testing ( 123-2) is not fulfilled. 
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The study with 4-amino-3,5-dichloro-6-fluro-2-methoxypyridine (i\1RID 44080341) is not 
a GLP study, but it provides usable information on the toxicity ofthis degradation product of 
flurox-ypyr. 

3. Exposure and Risk Characterization 

Risk characterization integrates the results of the exposure and ecotoxicity data to 
evaluate the likelihood of adverse ecological effects. The means of this integration is called the 
quotient method. For this method, risk quotients (RQs) are calculated by dividing exposure 
estimates by acute and chronic ecotoxicity values: 

RQ = EXPOSURE/TOXICITY 

RQs are then compared to OPP's levels of concern (LOCs). These LOCs are criteria used 
by OPP to indicate potential risk to nontarget organisms and the need to consider regulatory 
action. The criteria indicate that a pesticide used as directed has the potential to cause adverse 
effects on nontarget organisms. LOCs currently address the following risk presumption 
categories: (I) acute high--potential for acute risk is high; regulatory action may be warranted in 
addition to restricted use classification, (2) acute restricted use--the potential for acute risk is 
high but may be mitigated through restricted use classification, (3) acute endangered species-­
endangered species may be adversely affected; regulatory action may be warranted. and ( 4) 

chronic risk--the potential for chronic risk is high; regulatory action may be warranted. 
Currently, EFED does not perform assessments for chronic risk to plants, acute or chronic risks 
to nontarget insects, or chronic risk from granular/bait formulations to birds or mammals. 

The ecotoxicity test values (i.e., measurement endpoints) used in the acute and chronic 
risk quotients are derived from required studies. Examples of ecotoxicity values derived from 
short-term laboratory studies that assess acute effects are: (I) LC50 (fish and birds). ( 2) LDSO 
(birds and mammals), (3) ECSO (aquatic plants and aquatic invertebrates), and ( 4) EC25 
(terrestrial plants). Examples of toxicity test effect levels derived from the results of long-tenn 
laboratory studies that assess chronic effects are: (I) LOEC (birds. fish, and aquatic 
invertebrates), (2) NOEC (birds, fish and aquatic invertebrates), and (3) MATC (fish and aquatic 
invertebrates). For birds and mammals, the NOEC is generally used as the ecotoxicity test value 
in assessing chronic effects, although other values may be used when justified. Generally. the 
MATC (defined as the geometric mean of the NOEC and LOEC) is used as the: ecotoxicity test 
value in assessing chronic effects to fish and aquatic invertehrates. However, the NOEC is used if 
the measurement end point is production of offspring or survival. 

Risk presumptions, along with the corresponding RQs and LOCs, are tabulated below. 

i 



Risk Presumptions for Terrestrial Animals 

Risk Presumption 

Acute High Risk 

Acute Restricted Use 

Acute Endangered Species 

Chronic Risk 

RQ 

EEC 1/LC50 or LD50/sqfl' or LD50/day' 

EEC/LC50 or LD50/sqfi or LD50/day (or LD50 < 50 
mg/kg) 

EEC/LC50 or LD50/sqfi or LD50/day 

EEC/NOEC 

1 abbreviation for Estimated Environment.al Concentration (ppm) on avian/mammalian food items 
~ mg/fi:! 1 mg of loxjcanl consumed/day 

LD50 • wt. of bird LD50 • wt. of bird 

Risk Presumptions for Aquatic Animals 

Risk Presumption RQ 

Acute High Risk EEC 1/LC50 or E.CSO 

Acute Restricted Use EEC/LC50 or EC50 

Acute Endangered Species EEC/LC50 or EC50 

Chronic Risk EEC/MATC or NOEC 

1 EEC = (ppm or ppb} in wata 

Risk Presumptions for Plants 

Risk Presumption RQ 

Terrestrial and Semi-Aquatic Plants 

Acute High Risk EEC 1/EC2S 

Acute Endangered Species EEC/ECOS or NOEC 

Aquatic Plants 

Acute High Risk EEC'IEC50 

Acute Endangered Species EEC/EC05 or NOEC 

1 EEC = lbs ai/A 
EEC = (ppb/ppm) in water 

a. Risk ~o Nontarget Terrestrial Animals 

1. Birds 

27 

LOC 

0 . .' 

0.2 

0.1 

LOC 

"··' 
tl.l 

It 1).; 

LOC 

In subacute toxicity tests, fluroxypyr acid and fluroxypyr MHE caused no mortality of 
mallards and northern bobwhites at the highest test concentrations. The highest test 
concentrations were 5620 ppm and 5000 ppm in tests with the mallard and the bobwhite. 

I 
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respectively. Environmental concentrations of flurox ypyr in wildlife food items are not 
expected to approach these maximum test concentrations. The greatest EEC is only 60 ppm 
for application on short grass at 0.25 lb a"J/ A. Therefore, use of fluroxypyr is predicted to 
pose negligible risk to birds, including threatened and endangered species, based on acute 
effects. 

Table 15 gives the chronic risk quotients for spray applications of fluroxypyr MHE. 
As a worst-case screen, chronic risk quotients were calculated based on day-0 EECs. 
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Table 15. Avian Chronic Risk Quotients for Single Application of EC Products Based on Maximum EECs and a NOEC 
of the Mallard. 

Application Rate Chronic RQ 

Sjh' Appl Method Ohs ajl A l Food hem< Maximum EEC l.ppml NOEC lppml IEFC/NOECl 

Wheal, Barley. and 0.125 Shan grass 30 250 0.12 

Oats 
Tall grass 14 250 O.Oti 

Broadleaf plants and 17 250 0.07 
Insects 

Seeds 2 250 0.01 

Uncultivated areas 0.25 Shan grass 60 250 0.24 

and Volunteer 
Potato Control in Tall grass 2g 250 0.11 

Broad leaf plants and 34 250 0.1-l 

Insects 

Wheal. Barley, and 
Oats 

1'i() nm 

• Exceeds chronic risk LOCs. 

These risk quotients are based on day-0 EECs, which are likely greater than the chronic 
level of exposure to birds in the wild. This screen showed that no chronic risk quotient 
exceeds the avian acute level of concern of 1.0. Therefore, the Agency predicts that all uses 
of fluroxypyr MHE would pose minimal chronic risk to birds. 

ii. Mammals 

Estimating the potential for adverse effects to wild mammals is based upon EEB' s draft 
1995 SOP of mammalian risk assessments and methods used by Hoerger and Kenaga ( 1972) as 
modified by Fletcher era/. (1994). The concentration of fluroxypyr in the diet that is 
expected to be acutely lethal to 50% of the test population (LC50) is determined by dividing the 
LD50 value. (\-lsually rat LD50) by the fraction of the body weight consumed per clay. A risk 
quotient is then determined by dividing the EEC by the derived LC50 value. Risk quotients are 
calculated for three separate weight classes of mammals (I 5, 35, and I 000 g), each presu mecl 
to consume four different kinds of food (grass, forage, insects, and seeds). The acute risk 
quotients for bro~c;lcast applications of EC products are given in Table 16. 

/ 



Table 16.a. Acute Risk Quotients for Herbivorous and Insectivorous Mammals, Based on a Single Application ofEC 
Fluroxypyr Product 

EEC (ppm) Acute RQ1 
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Application 
Rate 

Body 
Weight 
(g) 

%Body 
Weight 

Consumed 

Rat 
LD50 

(mglkg) 

·-----------

(lbs ail A) 

0.125 15 

0.125 35 

0.125 1000 

95 

66 

15 

880 

880 

880 

Shon 
Grass 

Forage & 
Small 

Wheat Barle ·. and Oats 

30.0 16.9 

30.0 16.9 

30.0 16.9 

Large 
Insects 

1.88 

1.88 

1.88 

Shon 
Grass 

0.03 

0.02 

0.01 

Uncultivated areas and Volunteer Potato Control in Wheat. Barlev. and Oats 

0.25 15 95 

0.25 35 66 

0 ~~ )000 I~ 

1 RQ = EEC {ppm\ 
LD50 (mgtkg)i% Body \\'eight Consumed 

880 

880 

8!10 

60.0 

60.0 

60 0 

33.8 

33.8 

11 8 

••• Exceeds acute high, acute restricted, and acute endangered species LOCs. 
• • Exceeds acuie restricted and acute endangered species LOCs. 
• Exceeds acute endangered species LOC. 

3.75 0.07 

3.75 0.0:> 

3 7~ 0 OJ 

Forage 
& Small 

• < 

O.D2 

0.01 

<0.01 

0.0~ 

run 

(I 01 

Larg~ 

Insects 

<0.01 

<0.01 

<0.01 

<0.01 

001 

:o OJ 

Table 16.b. Acute Risk Quotients for Graminivorous Mammals for a Single Application of EC Fluroxvpvr Product 

Application 
Rate (lb ail A) 

0.125 

0.125 

0.125 

Body 
Weight 

15 

35 

1000 

%Body 
Weight 
CoosJimt;;d 

21 

I 5 

3 

Rat EEC 
LD50 (ppm) 

<mgl\.;gl <;ced< 

\\'heat. Barlev. and Oats 

880 I.SS 

880 I.SS 

880 1.88 

Uncultivated Areas and Volunteer Potato Control in \Vheat. Barlev. and Oats 

0.25 . 15 21 880 

0.25 35 15 880 

1 RQ = __ ...!E<.!E~C::..l..I{D~p~m.!ll:..__ __ _ 
LD50 (mgtkg)/% Body Weight Consumed 

••• Exceeds acute high. acute restricted, and acute endangered species LOCs. 
•• Exceeds acute restricted and acute endangered species LOCs. 

• Exceeds acute endangered species LOC. 

3.75 

3.75 

.·\<=ute R<Y 
<\s:;,~d, 

U.OI 

·0.01 

·IJOI 

IJIJI 

·I It 

Risk quotients do not exceeds the LOC for high risk, restricted use classification, or 
risk to endangered species. Therefore, these uses of fluroxypyr MHE pose minimal acute risk 



to mammals, including threatened and endangered species. 

Table 17 gives the chronic risk quotients for broadcast applications of Jiongranular 
products. 
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Table 17. Mammalian Chronic Risk Quotients for Single Application of EC Products Based on Maximum EECs and a 
Reproductive NOEC of the Rat. 

Site •\ppl t:.!etbod 

Wheat, Barley. and 
Oats 

Application Rate 
fib< ajl-\) 

0.125 

Uncultivated Areas 0.25 
and Volunteer 
Potato Control in 
Wheat, Barley. and 
Oats 

• Exceeds chronic risk LOCs. 

Food hens 

Short grass 

Tall grass 

Broadleaf plants and 
Insects 

Seeds 

Short grass 

Tall grass 

Broadleaf plants and 
Insects 

Chronic RQ 
tl.!uimum EEC (ppml NOEC £ppml IEECINOECl 

30.0 2000 0.02 

13.8 2000 0.01 

16.9 2000 0.01 

1.9 2000 <0.01 

60.0 2000 0.03 

27.5 2000 0.01 

33.8 2000 0.02 

? 00 <0 0 

None ofthe risk quotients exceed the chronic LOC of 1.0. Therefore, these uses of 
fluroxypyr MHE pose minimal acute risk to mammals, including threatened and endangered 

spec1es. 

111. Insects 

Currently, EFED does not assess risk to nontarget insects. However, because fluroxypyr 
MHE and fluroxypyr acid are practically nontoxic to honeybees, and because the use rates are 
relatively low, use of this herbicide is expected to pose minimal risk to bees and other beneficial 
insects. 

b. Exposure and Risk to Nontarget Freshwater Animals 

Environmental faie information indicates that fluroxypyr MHE will rapidly transform into 
fluroxypyr acid in natural waters. Exposure tu aquatic organisms was therefore assessed based on 
the toxicity of and exposure to fluroxypyr acid. 

i. Freshwater Fish 

Table 18 gives risk quotients for freshwater fish. 
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Table 18. Freshwater Fish Acute Risk Quotients for Single Application Based on a Bluegill Sunfish LC", 

Rate in Number of LC50 Peak EEC Acute RQ 

l lsc Site Application Method lb ail A r\pplication< Cppml lppml CEEC'i C~O\ 

Wheat , Barley, and Unincorporated ground spray 0.125 14.3 0.0056 <0.01 

Oats 
Aerial sprav 0.125 14.3 0.0056 <0.01 

Uncultivated Areas Unincorporated ground spray 0.25 14.3 0.011 <0.01 
and Volunteer Potato 
Control in Wheat, Aerial spray 0.25 
Barley. and Oats 

14.3 0.011 <0.01 

• •• Exceeds acute high, acute restricted. and acute end.aitgered species LOCs. 
• • Exceeds acute restricted and acute endangered species LOCs. 
• Exceeds acute endangered species LOC. 

Risk quotients do not exceeds the LOC for high risk, restricted use classification. or risk 
to endangered species. Therefore, these uses offluroxypyr MHE pose minimal acute risk to 
freshwater fish, including threatened and endangered species. 

ii. Freshwater Invertebrates 

Table 19 gives the acute risk quotients for freshwater invertebrates. 

Table 19. Freshwater lnvertcbrate Acute Risk Quotients for Single Application Based on a Watertlea LC .. 

Rate in Number of LC50 Peak EEC ,\cute RQ 
'ke <\jtc •'Pplicai;nn ~!s·thod !h ,;,_, -\prlicaJjpn< rppml lppn•l IFECil C~lll 

Wheat. Barley. and Unincorporated ground spray O.i2S ~100 0.0056 0.01 
Oats 

.-\eria I sprav O.i2S '•100 0.005h . 0.01 

Uncultivated Areas Unincorporated ground spray 0.25 ·100 0 011 0.01 
and Volunteer 
Potato Control in 
Wheat, Barley, and Aerial spray 0.2S ··100 0.011 IJ.O I 

• •• Exceeds acute high, acute restricted. and acute endangered species LOCs. 
• • Exceeds acute restricted and acute endangered species LOCs. 
• Exceeds acute endangered species LOC. 

Acute risk quotients do not exceeds the LOC for high risk, restricted use classification, 
or risk to endangered species. Therefore, these uses of fluroxypyr MHE pose minimal acute 
risk to freshwater invertebrates, including tl.reatened and endangered species. 

Pyridinol is a ·degradation product of fluroxypyr acid. The 96-hr LC50 of pyridinol for 
juveniles of six salmonid species ranged from 1.5 to 2. 7 mg/L Wan et al. ( 1987). These 
values are ·over two orders of magnitude greater than the EEC for tluroxypyr acid. Since the 
EECs for pyridinol would be even less than those for tluroxypyr acid, production of pyridinol 
clearly poses minimal risk to freshwater fish. · 

.·I 
I 
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Only supplemental data are available on the chronic toxicity of fluroxypyr MHE to 
freshwa~er invertebrates. Table 20 gives the chronic risk quotients for freshwater invertebrates. 

Table 20. Freshwater Invertebrate Acute Risk Quotients for Single Application Based on a Watertlea LC,, 

Use Site 

Wheat, Barley, and 
Oats 

Uncultivated Areas 
and Volunteer 
Potato Control in 
Wheat. Barley. and 

Application ~lethod 

. Unincorporated ground spray 

Aerial sprav 

Unincorporated ground spray 

Aerial spray 

Rate 
(lb ail A) 

0.125 

0.125 

0.25 

0.25 

Number of NOEC 21- Dav 
Applications (ppm) Average EEC 

( 

60.5 3.54 

60.5 3.56 

60.5 7.08 

60.5 7.12 

r\cut~ RQ 
(EEC.'LOO) 

0.06 

0.06 

0.12 

() 12 

Based on supplemental data, chronic risk quotients do not exceeds the LOC for high 
risk, restricted use classification, or risk to endangered species. Therefore, these uses of 
fluroxypyr MHE pose minimal chronic risk to freshwater invertebrates, including threatened 
and endangered species_ 

c. Estuarine and Marine Animals 

Table 21 gives the acute risk quotients for estuarine and marine fish, and Table 22 gives 
the acute risk quotients for estuarine and marine invertebrates. 

Table 21. Acute Risk Quotients for Estuarine and Marine Fish Based on a Sheepshead Minnow LC,0 

Rate in Numhcr of LC50 P~ak EEC .-\elite R(l 

l J" .• Sjtf' Appliration ~1t~!hod lh ~i/ :\ Anpljqninoc: fnp!)1' fpnf1)\ IFFCI! r<;t\o 

Wheat. Barley. and Unincorporated ground spray 0.125 
Oats 

Aerial sprav 0.125 

Uncultivated Areas Unincorporated ground spray 0.25 
and Volunteer 
Potato Control in 
Wheat. Barley, and Aerial spray 0.25 

••• Exceeds acute high, acute restricted, and acute endangered species LOCs. 
•• Exceeds acute restricted and acute endangered species LO-.:s. 
• Exceeds acute endangered species LOC. 

40 0.0051'> <. d ~II 

40 0.0056 <.(l.lll 

40 0.011 <ll.lll 

40 0.011 -ctl.'ll 

Risk quotients do not exceeds the LOC for high risk, restricted use classification. or 
risk to endangered species_ Therefore, these uses of fluroxypyr MHE pose minimal acute risk 
to marine or estuarine fish, including threatened and endangered species. 

I 
/ 

/ 
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Table 22. Acute Risk Quotients for Estuarine and Marine Invertebrates Based on an Ovster LC,n 

Rate in Number of 
IJsc Sjte Applicarjan b1crhod ]b aj/A Applications 

Wheat, Barley, and Unincorporated ground spray 0.125 
Oats 

Aerial spraY 0.125 

Uncultivated Areas Unincorporated ground spray 0.25 
and Volunteer 
Potato Control in 
Wheat, Barley, and Aerial spray 0.25 

••• Exceeds acute high. acute restricted. and ·acute endangered species LOCs. 
•• Exceeds acute restricted and acute endangered species LOCs. 
• Exceeds acute endangered speci~s LOC. 

LC, P~ak EEC 
<ppm\ 'J?pm\ 

51 0.0056 

51 0.0056 

51 0.011 

51 0.011 

Acute RQ 
IEEC/1 C~O\ 

<0.01 

<0.01 

<0.01 

<0.01 

Risk quotients do not exceeds the LOC for high risk, restricted use classification, or 
risk to endangered species. Therefore, these uses of fluroxypyr MHE pose minimal acute risk 
to freshwater fish, including threatened and endangered species. 

d. Exposure and Risk to Nontarget Plants 

i. Plants in Terrestrial and Semiaquatic Habitats 

The EFED does separate risk assessments for two categories of nontarget plants. 
terrestrial and semi-aquatic. Non-target terrestrial plants inhabit non-aquatic areas which are 
generally well drained. Non-target semi-aquatic plants inhabit low-lying areas that are usually 
wet, although they may be dry during certain times of the year. Both the terrestrial and semi­
aquatic plants are exposed to pesticides from runoff," drift, and volatilization. They differ, 
however, in that terrestrial plants are assumed to be subjected to sheet runoff. whereas semi­
aquatic plants are assumed to be subjected to channelized runoff. 

The EFED assumes that runoff and spray drift will expose nontarget plants to a fixed 
percentage of the application rate. This percentage of runoff is normally assumed to be 
between I% 2%, or 5%, depending on the mobility and water solubility of the active 
ingredient. Since fluroxypyr MHE rapidly degrades to fluroxypyr acid in natural water. 
fluroxypyr acid is considered the active ingredient in this assessment. Fluroxypyr acid is very 
mobile in soil and is very soluable in water. The percent runoff is therefore assumed to be 
5%. Spray drift exposure is assumed tv be I% and 5% of the application rate for ground and 
aerial applications, respectively. 

Fo~ ~on-target terrestrial plants, EFED assumes a scenario in which plants are exposed 
from sheet runoff. A treated site of I acre is assumed to drain into an adjacent area of I acre 
where terrestrial plants may be impacted. In the scenario used for non-target semi-aquatic 
plants, exposure from runoff is assumed to be from channelized runoff. A treated site of 10 
acres is assumed. to drain into a distant low-lying area of 1 acre where semi-aquatic plants may 

i ' . 
I~.: 
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be impacted. Estimated environmental concentrations for terrestrial and semi-aquatic plants 
are given in Table 23. Formulae for calculating these EECs given in Appendix A. 

T bl "13 E t" ted E . a e_ 5 tma nvtronmenta IC oncentra tons (EEC) F T 5 or . I d S errestna an A . PI emt- \quattc ants 

Runoff Loading Total Loading 
Usc Site. Spray Drift 
Application Usc Rate Runoff Sheet Channelized Loading Adjacent Area Semi-aquatic 
Method (lb ai/ A) Value Runoff Runoff (lb ai/A) (Sheet Runoff Ar~a 
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(lb ai/A) (lb ai/A) +Drift) (Channel Run-off 
+Drift) 

Wheat. Barley. and 
Oats 
--Ground 0. I 25 0.05 0.00625 0.0625 0.00125 0.0075 0.06375 

--Aerial 0.125 0.05 0.00375 0.0375 0.00625 0.01 O.O-l37.'i 

Uncultivated 
Areas and 
Volunteer Potato 
Control in Wheat. 
Barley. and Oats 

0.25 0.05 0.0125 0. I 25 0.0025 0.015 ()_ 127< --Ground 

--Aerial 0.25 0.05 0.0075 0.075 0.0125 0.02 O.OS7.'> 

Risk to emerging seedlings was assessed by comparing the EECs listed above with 
levels in the seedling emergence study that caused 25% mortality most sensitive test species. 
The seedling emergence EC25 for the most sensitive species, cucumber, is 0.075 lb ai/A. 
Table 24 gives the risk quotients for emerging seedlings. 

/.·. 
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Table 24. Exposure and Risk Quotients for Seedling Emergence Effects of Fluroxypyr MHE on Terrestrial and s~mi­
aquatic Plants, Based on a Cucumber EC,. of 0.075 lb ai./A 

Use site 

Wheat, Barley, 
and Oats 

Wheat, Barley, 
and Oats 

Uncultivated 
Areas and 
Volunteer Potato 
Control in 
Wheat, Barley, 
and Oats 

Uncultivated 
Areas and 
Volunteer Potato 
Control in 
Wheat, Barley. 
and Oats 

Application 
Method 

Ground Spray 

Aerial Spray 

Ground Spray 

Aerial Spray 

Type of Plants 

Terrestrial 

Semi-aquatic 

Terrestrial 

Semi-aquatic 

Terrestrial 

Semi-aquatic 

Terrestrial 

Semi-aquatic 

Exposure Scenario 

Sheet runoff +spray drift 
(I%) 

Channelized runoff + spray 
drift (I%\ 

Sheet runoff +spray drift 
(5 %) 

Channelized runoff + spray 
drift (5 %) 

Sheet nmoff +spray drift 
(I%) 

Channelized runoff + spray 
drift (I%) 

Shed runoff +spray drift. 
(5%) 

Chanodized mnoff + spray 
drift(5%) 

EEC 
(lb ai/A) 

0.0075 

0.064 

0.010 

0.044 

0.015 

0.13 

0.020 

0.088 

Risk Quotients 

0.10 

O.S.'i 

0. JJ 

0.59 

0.10 

1.7 

0.17 

1.~ 

The risk quotients indicate that use of fluroxypyr MHE at 0.25 lb ai/ A would pose risk 
to nontarget plants in semiaquatic areas through effects on seedling emergence. Howe~'er. 
these risk quotients only slightly exceed the high risk LOC, indicating that this risk is only 
marginal. Use on wheat, barley, and oats at 0.125 lb ai/ A poses negligible risk to nontarget . 
plants through effects on seedling emergence. 

Risk to emerging seedlings also was assessed based on the phytotoxicity of fluroxypyr 
acid. Since fluroxypyr MHE rapidly degrades to fluroxypyr acid through base-catalyzed 
hydrolysis and microbial-mediated metabolism, nontarget plants could be exposed to runoff 
containing fluroxypyr acid. The seedling emergence EC25 for the most sensitive species, 
cotton, is 0.025 lb ai/ A. Table 25 gives the risk quotients for emerging seedlings. 

.i 
I· 
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Table 25. Exposure and Risk Quotients for Seedling Emergence Effects of Fluroxypyr Acid on Tern:strial and Semi­
aquatic Plants, Based on a Cotton EC,. of 0.025 lb ai/A 

Use site 

Wheat, Barley, 
and Oats 

Wheat, Barley, 
and Oats 

Uncultivated 
Areas and 
Volunteer Potato 
Control in 
Wheat, Barley, 
and Oats 

Uncultivated 
Areas and 
Volunteer Potato 
Control in 
Wheal, Barley, 
and Oats 

Application 
Method 

Ground Spray 

Aerial Spray 

Ground Spray 

Aerial Spray 

Type of Plants Exposure Scenario 

Sheet runoff +spray drift 
Terrestrial (I%) 

Channelized runoff + spray 
Semi-a uatic drift (J %) 

Sheet nmoff +spray drift 
Terrestrial (5%) 

Channelized runoff + spray 
Semi-aquatic drift(5%) 

Sheet runoff +spray drift 
Terrestrial (1%) 

Channelized ru~off + spray 
Semi-aquatic drift (1%) 

Sheet nonoff +spray drift 
Terrestrial (5%) 

Channelized n.onoff + spray 
Semi-aquatic drift (5%) 

EEC 
(lb ai/A) 

0.0075 

0.064 

0.010 

0.044 

0.015 

0.13 

0.020 

0.0&& 

Risk Quotients 

0.30 

::>.fi 

0.04 

I. X 

0.60 

5.2 

O.XO 

3.5 

The risk quotients indicate that if fluroxypyr MHE is transformed to fluroxypyr acid 
before reaching nontarget plants, then all uses at 0. 125 lb ai/ A or greater would pose risk to 
nontarget plants in semiaquatic areas through effects on seedling emergence. Risk to plants in 

terrestrial habitats would be minimal. 

The vigor of nontarget plants can also be harmed through impacts of spray drift on 
deposition on vegetation. The EEC for spray drift deposition was compared to the ,·cgctativc 
vigor EC25 to assess this risk. Table 26 gives the RQ for effects on vegetative vigor 

Table 26. Exposure and Risk Quotients for Vegetative Vigor EtTects on Terrestrial and Sc.:mi-aquatic l'lants. Hasc.:d <Ill ;o 

Cotton EC,, of0.0012 lb ai/A 

Use site Application 1\lethod Rate (lb ail A) Spray Drill EEC (lh ail:\) Risk ()uotoents 

Wheat, Barley, and Ground Spray 0.125 J o· •o (J.00125 ltJ 

Oats 
,\erial S rav 0.125 )O:o () 00625 ~- 2 

Uncultivated Areas Ground Spray 0.25 I o;;, 0.0025 2 I 
and Volunteer .. 
Potato Control in 
Wheal. Barley, and Aerial Spray 0.25 f)f':" 

-" 0.0125 10 

All risk quotients for vegetative vigor meet or exceed the LOC of I for high risk to 

J' I 
I . 
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nontarget plants. Therefore, spray drift from these uses of fluroxypyr MHE poses a risk to 
nontarget plants. The risk are marginal for ground applications, but more significant for aerial 
applications. These uses may harm threatened and endangered species of terrestrial and 

. semiaquatic plants. 

ii. Aquatic Plants 
·.· .. 

Fluroxypyr MHE is predicted to degrade rapidly to fluroxypyr acid. However, no 
acceptable data are available on the toxicity of fluroxypyr acid to aquatic plants. (A 
supplemental study indicated that fluroxypyr acid has low toxicity to chlorella vulgaris, but 
this is not an acceptable test species for test guideline 123-2.) Therefore, risk to plants was 
assessed based on the parent compound, fluroxypyr MHE. Because aquatic plant toxicitv tests 
are static, the results reflect some exposure to the tluroxypyr acid as well as tluroxypur MHE. 

The risk assessment for aquatic plants is incomplete at this time. The data submitted to 
the Agency on the toxicity to a freshwater diatom was invalid and thus cannot be used in risk 
assessment. Risk to aquatic plants could be greater than predicted by this assessment if 
freshwater diatoms are more sensitive than the other aquatic plants tested. 

Risk to aquatic vascular was assessed using the duckweed (Lemna gibba) as a model 
species. Risk to non-vascular aquatic plants was assessed using a blue-green algae, At!ahocno 
jlos-aquae, which was the most sensitive species nonvascular species tested. Exposure to 
nontarget aquatic plants may occur through runoff or spray ·drift from adjacent treated sites. 
Aquatic EEC's were calculated using the GENEEC program. The risk quotients for 
nonendangered plants were calculated by dividing the pesticide's peak EEC by the EC50 . For 
threatened and endangered vascular plants, risk quotients were calculated by dividing the 
pesticide's peak EEC by the NOEC for duckweed. There are currently no listed srecies of 
nonvascular plants. Table 27 gives the risk quotients for aquatic plants. 

Table 27. Risk Quotients for Aquatic Plants Based on Toxicity to a Vascular Plant, Dud-weed (Lemnn gihba). and'' 

Nonvascular Plant, Marine Diatom (Skeletonemn costatum) 

Risk Quo!i~n! 
Rat< EEC EC, NOEC 

Use Site (lb ail A) Species (ppm) (ppm) (ppm) Non-!arg~! T&E Spc,·oc> 

plants CEEC!NOEC 1 

(EEC/EC.J 

Wheal. Barky. 0.125 duckweed 0.0056 >2.3 1.2 <0.01 <II 01 
and Oats 

marin.; diatom 0.0056 0.29 0.18 0.019 O.OJ I 

Uncuhiva!ed Areas 0.25 duckweed 0.011 >2.3 1.2 <0.01 <0.01. 
and Volunteer 
Potato Control in 
Wheal, Barley. and marine diatom 0.011 0.29 0.18 O.OJX ().()hi 

Oats 

lj 
'I 
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All risk quotients for aquatic plants are below the ~OC of 1.0. Thus, these uses of 
fluroxypyr MHE are predicted to pose minimal risk to aquatic plants, including threatened and 
endangered species. This assessment is incomplete because data are not available on the 
toxicity of fluroxypyr MHE on freshwater diatoms. 

c. Risk Characterization 

The parent compound, fluroxypyr MHE, is not predicted to occur in aquatic habitats in 
significant amounts or for significant duration. Environmental fate information indicates that 
fluroxypyr MHE rapidly degrades in water to fluroxypyr acid form through hydrolysis and 
microb_ial metabolism. Therefore, whenever possible, the risk assessment for aquatic 
organisms was based on the toxicity of fluroxypyr acid. However, even if this assessment was 
based on fluroxypyr MHE, the results would still indicate minimal risk to aquatic organisms 
other than marine/estuarine fish and mollusks. The risk quotients for marine/estuarine fish and 
mollusks would exceed the LOC for risk to threatened·endangered species (0.05) but not the 
RQ for high risk to nonendangered species (0.5). Exposure to fluroxypyr MHE in marine and 
estuarine environments would be particularly unlikely because saltwater and brackish water 
tends to be alkaline, and hydrolysis of fluroxypyr MHE to fluroxypyr acid is rapid in alkaline 
conditions (hydrolysis half-live at pH 9 is 3 days in sterile water). Furthermore. it is likelv 
that much of the fluroxypyr MHE in water would have time to degrade to the acid form before 
reaching marine or estuarine habitats. In conclusion, EFED has a high confidence in 
concluding minimal risk to all aquatic organisms, and no significant risk to aquatic threatened 
and endangered species. 

Risk quotients indicate that all uses of fluroxypyr MHE will pose a high risk to terrestrial 
plants. The predominant risk is from exposure of foliage to spray drift. Risk quotients for ground 
applications only marginally exceed the LOC, indicating a relatively minor risk. For aerial 
applications, risk is greater due to the greater amount of spray drift. For this exposure. risk 
quotients were 5.2 for wheat, oats, and barley and 10 for other uncultivated use sites. as well as 
volunteer potato control in wheat, barley, and oats. The standard label recommendations for 
reducing spray drift would help to mitigate this risk. 

4. Endangered Species 

The proposed uses of fluroxypyr MHE on wheat, barley, oats, and uncultivated areas pose 
a risk to threatened and endangered species of terreatrial plants. They do not pose a significant 
risk to other threatened and endangered organisms. 

5. Labeling .. Requirements 

All producs should contain the following label statements: 

(

!.• ,/ 

. ) 



"This product is toxic to fish. For terrestrial uses, do not apply directly to water, 
or to areas where surface water is present or to intertidal areas below the mean 
high water mark. Do not contaminate water by cleaning of equipment or disposal 
of wastes." 
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Eonnulae_[m: ... Calculating_EECs 

Ierrestrialpla nts i nba biting_ a rea s acljacenU.o...1I:ea.linellL5ites 

Unincorporated ground application: 
Runoff Loading = maximum application rate (lbs ai/acre) x runoff value 
Drift Loading = maximum application rate x 0.01 
Total Loading = runoff (lb ai/acre) + drift (lb ai/acre) 

Aerial applications: 
Runoff Loading = maximum application rate (lbs ai/acre) x 0.6 (assumed application efficiency) 

x runoff value · 
Drift = maximum application rate (lbs ai/acre) x 0.05 
Total Loading = runoff (lb ai/acre) + drift (lb ai/acre) 

Sem~quatic_pl.an.ts.g.....wet.,...J~g...a.reas 

Unincorporated ground application: 
Runoff Loading = maximum application rate (lbs ai/acre) x nmoff value x I 0 acres 
Drift Loading = maximum application rate x 0.01 
Total Loading = runoff (lb ai/acre) + drift (lb ai/acre) 

Aerial applications: 
Runoff = maximum application rate (lbs ai/acre) x 0.6 (60% application efficiency assumed) x 

runoff value x I 0 acres 
Drift = maximum application rate (lbs ai/acre) x 0.05 
Total Loading = nmoff (lb ai/acre) + drift (lb ai/acre) 

40 
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Date: 2/24/98 FLUROXYPYR/FLUROXYPYR MHE 
Case No; 060640 DATA REQUIREMENTS FOR 
Chemical No: 128959/128968-5 ECOLOGICAL EFFECTS 

Does EPA Have Must Additional 
Use Data To Satisfy Bibliographic Data Be Submitted 

Data Requirements i Com position' Pattern2 This Requirement? Citation under FIFRA3(c)(2)(B)? 
Yes, No 

6 Basic Studies in Bold 

71-1(a) Acute Avian Oral, Quaii/Duc.k TGAI 1,3 Yes 40244514,40244516,40244546 No 

71-1(b) Acute Avian Oral, Quail/Duck (TEP) No No 

71-2(a) Acute Avian Diet, Quail TGAI 1,3 Yes 40244517,40244547 No 

71-2(b) Acute Avian Diet, Duck TGAI 1,3 Yes 42137301,42137302 No 

71-3 Wild Mammal Toxicity No No 

71-4(a) Avian Reproduction Quail TGAI 1,3 Yes 42137303 No 

71-4(b) Avian Reproduction Duck TGAI 1,3 Yes 42137304 No 

71-5(a) Simulated Terrestrial Field Study No No 

71-5(b) Actual Terrestrial Field Study No No 

72-1(a) Acute Fish Toxicity Bluegill TGAI 1,3 Yes 42137306,44080307 No 

72-1 (b) Acute Fish Toxicity Bluegill (TEP) No No 

72-1(c) Acute Fish Toxicity Rainbow Trout TGAI 1,3 Yes 40244518,40244522,42137307 No 

72-1 (d) Acute Fish Toxicity Rainbow Trout (TEP) No No 

72-2(a) Acute Aquatic Invertebrate Toxicity TGAI 1,3 Yes 402444524,42137308 No 

72-2(b) Acute Aquatic Invertebrate Toxicity (TEP) No No 

72-3(a) Acute Estu/Mari Tox Fish TGAI 1,3 Yes 44080308,44080309 No 

72-3(b) Acute Estu/Mari Tox Mollusk TGAI 1,3 Yes 44080310,44080311 No 

72-3(c) Acute Estu/Mari Tox Shrimp TGAI 1,3 Yes 44080312,44080313 No 

....... 
\ ·., 

' In Bibliographic Citation column indicates study may be Llpgradeable 



Date: 2/24/98 FLUROXYPYR/FLUROXYPYR MHE 
Case No: 060640 DATA REQUIREMENTS FOR 
Chemical No: 128959/128968-5 ECOLOGICAL EFFECTS 

Must Additional 
Use Bibliographic Data Be Submitted 

Data Requirements Composition' Pattern2 Citation under FIFRA3(c)(2)(B)7 

72-3(d) Acute Estu/Mari Tox Fish (TEP) No No 

72-3(e) Acute Estu/Mari Tox Mollusk (TEP) No No 

72-3(1) Acute Estu/Mari Tox Shrimp (TEP) No No 

72-4(a) Early Life-Stage Fish No No 

72-4(b) Live-Cycle Aquatic Invertebrate No No 

72-5 Life-Cycle Fish · No No 

72-6 Aquatic Org. Accumulation No 44080348 Yes 

72-7(11) Simulated Aquatic Field Study No No 

72-7(b) Actual Aquatic Field Study No No 

1 22-1 (a) Seed Germ./Seedling Emerg. No No 

122-1 (b) Vegetative Vigor No No 

1 22-2 Aquatic Plant Growth No No 

123-1 (a) Seed Germ./Seed:ing Emerg. TGAI 1,3 Yes 44080335 No 

123-1 (b) Vegetative Vigor TGAI 1,3 Yes 44080335 No 

123-2 Aquatic Plant Growth TGAI 1,3 Partial 44080336, 44080337, 44080338, Yes' 
44080340 

124-1 Terrestrial Field Study No No 

124-2 Aquatic Field Study No No 

141-1 Honey Bee. Acute Contact TGAI 1,3 Yes 42137313,42137314 No 

141-2 Honey Bee Residue on Foliage No No 

141-5 Field Test for Pollinators No No 

"··, 
""'-.... \ 

··- I 

1A new quatic plant toxicity test with a freshwater diatom is required to replace an invalid study (MRID 44080339). 

' In Bibliographic Citation column indicates study may be upgradeable 
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'Composition: 

zuse Patterns: 

TGAI=Technical grade of the active ingredient; PAIRA=Pure active ingredient, radiolabeled; TEP=Typical end-use product 

1 =Terrestrial/Food; 2=Terrestriai/Feed; 3=Terrestrial Non-Food; 4=Aquatic Food; S=Aquatic Non-Food (Outdoor); 6=Aquatic Non-Food (Industrial); 7=Aquatic Non-Food 
(Residential); 8=Greenhouse Food; 9=Greenhouse Non-Food; 1 O=Forestry; 11 =Residential Outdoor; 12=1ndoor Food; 13=1ndoor Non-Food; 14=1ndoor Medical; 
1 S=lndoor Residential 
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CONCLUSIONS 

Degradation - Photodegradation in Water 

I. This study is scientifically valid and provid-es useful informatio~ .on. the photodegr~dation 
of [2;6- 14C]fluroxypyr MHE ( 4-amino-3,5;.dichloro'-6-fluoi'o-'pyridyloxyacetic acid, I-

. rriethylhe·ptyl ester) and [2,6-i4C]fluroxypyr (4-amino-3,5-dichloro·-6-fluoro- · · · ·. · · 
pyridyloxyac~tic acid), the ·acid equivalent, in ·pH ·5 aqueous ~uffer sol~ti~ns. Although 
approximately one third of the activity in- [2,6·)4C]puroxypyr MHE treated samples was 
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adsorbed on sample vials during the incubation period, the lack of photolytic degradation 
does not invalidate the study. · 

.2 ... · . This:study meets Subdivision N"Guidelines·forthe fulfillment ofEPA data requi~ements · 
on photodegradation in \\ater. 

3. . : Radiblab~led [2,6-·14C]fluro,cypyr :MHE, at 0;051 ppm; appeared to be s~ble {reg.istrant­
. calculated, extrapolatedhalf:life of197.days}m pH 5 sodium phosphate buffer solution 
, . that was rrradiated.with .. natural sUnlight at _approximately 25° C for 34 days. ,.Following­

_·.,: . <·.'. 34 days.:or"hra9iation, 8"8.3% ofthe.aj>plie4 radioactiyity remained asiparent [2,6~ 
· ,_. ·_ • ._ :-: ·::.'~, -'~CJPJ.iroxypyi MilE arid 1.6% of the applied radioactivitY was-presept as: the fluroxypyt 

· -., -.acid equiyalenC The'only confirmed niirior degradate at 34 days po-sttreatment was 4-
.... amino-3;5-dichloro-6~fluoro-2-methoxypyridine ·(methoxypyddine; linspecified . 

_- ~6nc.entratio~)~ :The tentatively identified inin:or d~giadate 4·-amino-3;5-dichloro-6-
fluoro-2-pyridinol ( dichloropyridinol) was present in 'one replicate at_ 34 ·days 

· posttreatment at.approXimately 1.1% of the applied radioactivity.· An unidentified HPLC 
·peak containeq 5% ofthe applied radioactivity at 34 days posttreatment. In the dark 
·controlsohitions 98.4% of the applied radioactivity remained as parent [2,6-· · · 
' 14C)fluroxypyr MHE following 34 days ofincubation. In a supplemental study, [2,6-
14C]fluroxypyr MHE wa5 stable (registra11t-calculated, extrapolated half-life of 552 days) 
in natural w~ter {collected from Brewer Lake, NO) that was irradiated for 28 days under 
similar conditions. 

Radiolabeled (2,6- 14C]fluroxypyr (acid equivalent), at 0.044 ppm, appeared to be stable 
(registrant-calculated, extrapolated half-life of 429 days) in pH 5 sodium phosphate· 
buffer solution that was irradiated with natural surilight at approxiinately 25 oc for 34 

' days.· Followmg 34 days of irradiation, 94.7% of the applied radioactivity was present as 
[2,6:.. 14C]fluroxypyr-(acid equivalent)~ The tentatively identified minor degradate 4-
amino:-3,5-dichloro-6~fl_uoro-2- pyridinol was present at approXimately 2.7%-ofthe 
applied radioactivity at 34 days posttreatment. An unidentified peak contained 2% of the 

:·applied radioacti~ity ~t 34 days posttreatment. In the dark control solutions, 98.8% of the 
applied radioactivity remained as [2,6-14C]fluroxypyr (aCid equivalent) following 34 days 

.. ofincubation. . . . 

-METHODOLOGY. 

:The photolysis.offluroxypyr in aqueous buffer solution was examined at" approximately 
: 25 oc using two.radiolabeled compounds,.-[2,6- 1~C)fl~oxypyr MHE (4-amino-3,5- . 

·- dichloro-6-fluoro-p~dyloxyacetic acid, 1-methylheptyl ester) and [2,6-14C]fluroxypyr, 
.,_ the acid equivalent-(4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic.acid), ~ach dissolved 
.in:niethanoL ·An additional photolysis study o([2,6- 14C]fltiroxypyr MHE was performed 
in a natural water system. 

/ 
I 

~' 



Radlolabeled [2,6-14C]fluroxypyr MHE (radiochemicai purity 98.5%, specific activity 
25.1 J.!CiiJ.!mol~) Wa3 added at a c6ncentration·of0.051 ppm to pH 5 (0.01 M sodium_­

. phosphate) aqueous buffer solution that was sterilized by steam autoclave and to filter..: 
steriliz;ed (0.2 J.l) nati~ral water (pH 8.2) collected from Brewer Lake, ND. -Solutions 

· contained in autocl~ved q':lartz glass vials were shaken for-5 minutes and then incubated 
at 21.1-26. 7o.C (morutoring.f1ask or vial temperature ).in an outdoor circulating water · 

. '.. . I . . . . . 
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bath .. Contrbl·solutions·, in vials covered With foil, were shaken arid incubated · 
siniultaneously with .the samples::··_ TemperatUres were mo~tored.using.temperature . · -. · 
··piobes iflserted into the _water· bath· arid a saniple .yiiil (Figure 2,! p~ 62)~- Because volatilitY 
of [2,6- 14~]fluroxypyt·MJ:IE~wa8 ·low,- volatile· traps. were not utilized (pp. "3-3-34)~ _. 
S~pies -w~re irrad!~ted:at Mi.dlati:ci1 :MI (43.5 6.North cmd 84 o West)~-for 34 days (8/6/91 

_ · ·t~ 9/9/91 j .and. 28 days -(9112/91 to 10/i 0(91 ). for ~e pH 5 buffer and natural water . 
systems,. respectively.· The spectral distributi~ri and light iritensity w~re measured using a 

.- spectrophotometer; mean irradiance was·de_temiinedto be 17,973 kJ m·2 day·1 for the pH 5 
buffer system and 1l,380.kJ m·2 day· 1

. for the natUral water system. Aliquots· of both 
·systems w~re-~e~oved for analysis .at each sampling interval to determine sterility, pH, 
and total- radioactivity by LSC. Duplicate samples were removed from pH 5 buffer 

. systems for _analysis at 0, 7' 17' 24.and 34 days·p~sttreatrnent and from natural water 
systems ·at 0, 4, 8, 15 and 28 days posttreatment. · · · 

. Radiol~bel~d [2~6- 14C]fluroxypy~, the acid-~quivalent, (radi~chemical purity 98.9%, 
specific activity 27.4 J.!Ci/J.lmole) was added at a concentration of0.044 ppm to pH 5 
(0.01 M sodium phosphate) aqueous buffer solution that was sterilized by steam 
autoclave. Samples were shaken ari:d maintained at 15.6-26.6 oc in an incubator under 
natural sunlight as described above for [2,6-I4C]fluroxypyr MHE in_the pH 5 buffer 
system~ control solution vial~ were wrapp~d in foil as described previously~ Duplicate 
samples wereret;noved from pH 5 buffer_ systems fo.r analysis at 0, 1 i-and 34 days 
posttreatment. · _. 

Samples were 'extracted by- shaking with ·m-ethanol. Triplicate aliquots of each test 
.solution. were analyzed fqr total radioactivity by LSC (p~23); detection limits were 1.8 ~ 
ppb for [2A~ 14C]fiuroxypyr .MHE and 13 ppb for [2,6-14C]fluroxypyr, the acid equivalent . 
(p. 24)._ . Aliquo·ts of each solution were analyz;ed by r:everse-phase HPLC (Waters J.l­
bondapak Cl8 colwim) with a mobile phase gradient (solvent A:solvent B: 80:20 to 
40:60. to 0:100, v:v) of H20:glaciai acetic acid (990: 10, v:v; solvent A) and 
· acetonitrile:glacial acetic acid (990: 10, v:v; solvent B); both UV (278 nm) and· 
radioactive.floy.r detection were utilized (pp. 24 and 39). Detectio'n limits for HPLC 

-analyses were 1.8 ppb for [2,6,.14C]flurox}rpyr MHE and 1.3 ppb for [2,6-14C]fluroxypyr, 
the_.acid.equivalent (p. 24). To confirm HPLC re~ults, extracts were separated and 
analyzed using one-dimensional TLCperformed on silica gel plates that' were developed 
in acetonitrile:':Vater:isopropanol (75:20:5, v:v:v; p. 25); detection limits were not 
reported.- · .. 

. -·· 
/ 



To confirm the sterility ofthe solutions througho_ut the incubation period,· samples were 
analized for microbii:ll growth at ~ach sampling interval. Culture plates of autoclaved 
agar were ·analyzed visually for microbial growth. 
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. . . 
DATA SUMMARY 

. . 

[2,6- 14C]fluroxypyr MHE . ' . 

. -·.·. 

· •·· Radiolabded [2,6-14C]fluroxyp)'r :rvtHE (radiochemiC:al. pUrity. 98.5%), at 0.051 ppm~ 
appeared to be stable (re.gistrant-calculated,.extrapolated h~llf-life of 1~7'days) in pH 5 . 
sodillin.phosphate buffe~ solution that VIaS irradiated with natural sunlight at·. 

·approxi_mately 25 ac (rcinge of21.1~26.7 °C) for 34 days· (Figure ·12, p. 72). Degradate 
concentration data were not" presented for-the pB 5 buffer systems. Based ori results 
discus.sed·briefly in the text (p. 27), 88.3% of the applied radioactivity was present as 
parent [2,6-14C]fluroxypyr MHE and 1.6% of the applied radioactivity was present as the 

·. fluroxypyr acid equivalent.following 34 days of irradiati_on; however~ these data ate.based 
· on the mean concentration. of two replicates~ one of which was determined to be non­
sterile at 34 days posttreatment (see comment # 1 0). The only confirmed minor de gradate 

·in pH 5 buffer solution folloWing 34 days. posttreatment was inethoxypyridine · 
(unspecified concentration>". The tentatively identified minor degradate dichloropyr:idinol 
was present in one replicate at 34 days posttreatment at approximately 1.1% of the 
applied radioactivity.· An unidentified HPLC peak contained approximately 5% of the 
applied radioactivity at 34 days posttreatment; the study authors attributed this pe~ to 
multiple components. In the dark control solutions, 98.4% of the applied radioactivity 
remained as parent (2,6- 14C]fluroxypyr MHE following-34 days of incubation. In an 
additional study~ [2,6-14C]fluroxypyr MHE was ·stable (registrant-calculated, extrapolated 
half.:- life of 552 days) in natural water (collected from Brewer Lake, ND) that was 
irradiated for 28 days under similar conditions. Data for the natural water ·system are · 
presented in Table VI (p. 43). 

Based on LSC data, the material bruances tl:rroughout the incubation were 89.89% to ·. 
103.34% of the applied radioactivity for the pH 5 buffer system (Table VIII, p. 45). · 
Based on HPLC data, the material balances throughout the incubation were 94.'8% to 

. 102.6~ of the applied radioactivity for the pH 5 buffer system (Table XIII, p. 60). 

[2,6-14C]fluroxypyr (acid equivalent) 

Radiolabeled t2,6- 14C]fluroxypyr (acid equi-val~nt; radiochemical purity 98.9%), at· 0.044 
. PPinrWas stable (registrn.rit-calcuiated, extrapolated half-life of 429 days) in pH 5 sodium 

phosphate buffer solution that was irradiated with natural sunlight at approximately 25 oc 
(range of 15.6-26.6 °C) for 34 day~ (Figure IJ, p. 73). Tabular degradate·concentration 
data were not presented for the pH 5 buffer systems. Based ori results discussed briefly in 
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the text (p. 27), .94.7% ofthe appli~d radioacti~ity was present as [2,6- 14C]flurqxypyr 
(acid equivalent) following 34 days ·of irradiation. The tentatively 'identified minor 
degradatc 4~amino-3,5-dic~oro-6-fluoro-2- pyridinol was present at approximately 2.7% 

. ofthe.applied.radioactivity at 34 days posttreatment. -An unidentified-peak c-ontained 2% 

. of the applied radioactivity at 34 days posttreatment:· In the dark control soiutjons, 98.8% 
ofthe.applied radioaCtivity reinaine~ as[2,6-'4C]fluroxyp:Yr (acid equivalent} following 

. 3_4 days of incubation.. · · · · 

... ~~ed on LSC data, th~ m~teri·~ .. b.alan~e~·tlrrou.~out:tlle' inc~bation were 1 oo:24%.to 
. · · · l02:22o/o of the applied radio~ctivitY forth~· pH-5 buffer systerii (Table VIII,' p. 45) ... · 

·Based on·HPLC data;· the-material balances throughout' the jllcubation were 95·.2% .to . 
. 'I 05:3%. ~fthe appli~d radioactivityf~r the pH 5 buffer systeni (Tablt(XIII, p; 60). 

COMMENTS ·. 

1. · Complete residue concentration data for the pH.5 buffer systems were n~t.presented in 
tabular _forrri in the results section. Instead, a brief (partial) discussio'n of the results .were· 
included in the text of the study (p. 27). Parent conce~tration data are included in Figures 

. 12 ~d 13 (pp. 3~; 33): . . . 

2 .. · The study authors stated that a minimllin of one third of the activity in [2,6-
14C]fluroxypyr MHE treated samples was adsorbed on sample vials d:uring the incubation 
period, and that acceptable radioactivity_ recoveries were achieved only with the addition 
of methanol.after the incubatio~ period and pnor to analysis. However, the adsorbance of 
[2,6.- 14C]flmoxypyr MHE to the glass vials would decrease the effective solution 

. concentration during the incubation and affect the' study. results. 

3.. ·The reported.flask (vial) temperatuies for the pH 5 buffer systems treated-with the.parent 
compo~d _varied between 21.1 °C and 26.7 °C throughout th€; incubation (Table XII, pp. 
49-54 ). Although the study authors reported· a mean flask temperature ~f 24.1 ± 1.20 oc, 
this value was the mean temperature for all data obtained· from systems treated. either with 

. the parent compound or With the acid equivalent. · 

4. Method validation data were not included in the study. 

. . 

5. Reported registrant-calculated half-lives of [2,6- 14C]fluroxypyr MHE and [2,6-
14C]fluroxypyr: (acid equivalent) in pH 5 buffer solution were 197 and-429 days, 
respectively .. These half-lives were estimated assuming the continuation oithe apparent 

· · degradation pattern beyond the scope of the observed data. However, data which appear 
linear may become curvilinear with time. · 

I .. 



6. The study authors stated that, in a prior investigation, the rapid hydrolysis of [2,6-
14C]fluroxypyr MHE to [l,6- 14C]flur~xypyr· (acid equivalent) was found to be base 
catalyzed (p. 19), as indicated by half-liyes of3.5, 454 and >454 days, respectively, for 
parent fluroxypyr in stenle pH 9, 7. and 5 buffer. solutions (incubation conditions not 
reported).. - - . . . 

·7: ·A phosphate buffer system (0.01 M sodjum phosphate) was utilized to study the 
. photodegradati.on of [2~6- 14C]flliroxypyr MHE and [2,6-14C]fluroxypyr (acid equivalent); 

it is recomniended that ·borate or acetate. buffers be uti~ized .to minimize buffer effects. . 
I . 

8. . The actual pH of the buffer solutions after sterilization was pH 4.93 '·(p. 2 I) an·9 ranged 
· ·. from pH >4:5 to pH <5 dUring the incubation period.(Tab!e III, p..40). · -

9. . Only thr~e sampling intervals were used to :deterinirie the half-life of [2,6-14C]flirroxypyr 
(acid equivalent) in pH 5 buffer solutions; a minimum offo·ur sampling interVals is · 
recommended. · 
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10. The majority of the samples remained sterile throughout.the irradiation p.eriod. ·However, 
growth occurred on one of the culture plates of the [2,6-14C]fluroxypyr MHE and the 
[2,6- 14C]fluroxypyr (acid equivalent) treated buffer solutions following 34 days 
posttreatment. The.reviewer notes a greater apparent degradation of the parent compound ·.• 
in the non-sterile replicate in comparison with that occurring in the sterile replicate (p. 
32). In addition, growth occlirred on the edge of the non-irradiated control culture plates 
ofthe·(2,6- 14C]fluroxypyr MHE treated buffer solutions following 24 and 34 .. days . 
posttreatment. 

11. Quan:tUm. yield was calculated usiri.g measured absorbance, molar absorbance, and 
irradiance values for [2,6-14C]fluroxypyr MHE along with similar measliremeritsfrom the 
chemical actinometer p•Iiitroacetophenone (pp. 29-31 ) .. The stUdy authors ·reported a 
quantum yield value of 0.0256. This value was calculated using different,time and. · . 
lo.cation values (for the actinometer) than those utilized in this study;· values were 
obtained from a data table of s~lar irradiance in faJl at 40 ~North latitude. The study 
authors stated that this experiment was actUally conducted in the late suriuiler (8/6/9 t: to 
9/9/91) at 43.5o North latitUde (Midland, MI). 

12. Pages cited in the review refer to study page numbers·on the black line found at the. 
bottom of the page. · 

13.. Temperature and solar irradiance data weienot~ollected fro~ 8/28/91 to 8/J0/91 due to·' 
·electr-ical power failure (pp. 47, 52 and 76). 
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1. Thisstudy is scientifically valid and provides useful information on the photodegradation 

of [2,6- 14C]fluroxypyr MHE (4-arnino-3,5-.dichloro-6-fluoro-pyridyloxyacetic acid, 1-
methylheptyl ester) on soil. 
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2. This study meets Subdivision N Guidelines for the fulfillment of EPA data requirements 
on photodegradation on soil. 

2 

3. Radiolabeled [2,6-14C]fluroxypyr MHE, at a treatment rate of 4 mg/cm2
, degraded with a 

registrant-calculated, extrapolated half-life of 152.7 days on air~dried (5.9% moisture 
content) clay loam soil sample (Barnes loam series) incubated at approximately 25° C for 
30 days in natural sunlight. Using the mean fluroxypyr-MHE percen_t of the applied 
radioactivity data and first-order linear regression (see comment # 15), the extrapolated 

. half-life was estimated to be 119 days (rl = 0.88, n = 6). The discrepancy between half­
life estimates should not affect the validity of the study because fluroxypyr-i'vfHE does 
not significantly photodegrade on soil. 

All reported concentration values were means calculated by the reviewer. Parent 
compound in the irradiated soils decreased from an initial 92.91% of the applied 
radioacti-vity to 85.53% by 7 days posttreatment and to 75.01% by 30 days posttreatment. 
The minor de gradate, fluroxypyr ( 4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid; 
the acid equivalent), was present at a maximum concentration of8.89% ofthe applied· 
radioactivity at 3 days posttreatment. Nonextractable radioactivity in the irradiated soil 
was a maximum of 2. 78% of the applied radioactivity at 14 days posttreatment. 
Radiolabeled 14C02 accounted for a maximum of 0.16% of the applied radioactivity at 30 
days posttreatment. In th_e dark controls, 79.14% ofthe applied radioactivity remained as 
parent [2,6-14C]fluroxypyr MHE following 30 days of incubation. 

In a suppl~mental study, radiolabeled [2,6- 14C]fluroxypyr MHE, at a treatment rate of 4 
mg/cm2

, degraded with a registrant-calculated half-life of0.78 days on moist (22.7% 
moisture content) clay loam soil incubated at approximately 25° C for 32 days in natural 
sunlight. Sampling intervals were inadequate to accurately establish the half-life of [2,6-
14C]fluroxypyr !v!HE on the moist soil. Greater than 50% (87.20% to 6.08%) of the 
parent compound degraded on the moist soil between 0 and 3 days posttreatment (the 
next sampling interval). In addition, duplicate samples were not utilized; therefore, half-

. lives and residue concentrations were obtained from single samples. The concentration 
of parent in the irradiated soils decreased from an initial 87.20% ofthe applied · 
radioactivity to 6.08% by"3 days posttreatment and to 1.19% by 32 days posttreatment. 
The major degradate, fluroxypyr (acid equivalent), was present at a maximum 
concentration of77.91% ofthe appJied rc;tdioactivity at 10 days posttreatment. The minor 
degradate, 4-amino-3,5-dichloro-6-fluoro-2-pyridinol, was present at a maximum 
concentration of 0.92% of the applied radioactivity at I 0 days posttreatment. 
Nonextractabl~ radioactivity in the irradiated soil was a maximum concentration of 
10.51% of the applied radioactivity at 10 days .posttreatment. Radiolabeled. volatiles, 
maincy 14C02, accounted for a maximum·ofO.IO% ofthe applied radioactivity at 10 days 
posttreatment. In the dark controls, 0. 71 ~of the applied radioactivity remained as parent 
[2,6-14C]fluroxypyr MHE following 32 days of incubation. 
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METHODOLOGY 

Subsamples (approximately 2.5 g) of Barnes loam soil (collected from Cass County, 1'-fD; 
39% sand, 30% silt, 31% clay, 2.52% organic carbon, pH 7.8, CEC 20.1; see comment 
#6) were weighed .into quartz glass round bottom flasks to form a 1-mm layer, treated at 
4 mg/cm2 (mode of application .not specified) with [2,6- 14C]fluroxypyr MHE ( 4-amino-
3,5-dichloro-6-fluoro-pyridyloxyacetate; radiochemical purity >99%, specific activity 
25.1 mCi/mmole), dissolved in acetone, and mixed. Two sample sets were prepared; one 
.sample set was used in an air~dried state (5.9% moisture content) while the second set 
was moistened to field capacity (22. 7% moisture content). The moisture level of the 
moist soil samples was maintained throughout the incubation. All flasks containing soil 
samples (except for day 0) ·were fined with volatile traps, shaken, and incubated at 19.2-
34.2 °C (flask temperature· for air-dried samples) or 8.3-33.4 °C .(flask temperature for 

. moist samples) in an outside. circulating water bath; temperatures were monitored using 
temperature probes inserted into the water bath and a sample vial (Figure 3, p. 56). 
Control solutions, in vials covered with aluminum foil, were incubated simultaneously 
with the samples. Air-dried and moist soil samples were irradiated at DO\\-Elanco, 
Midland, MI (43.37 ° North and 84.13 o \Vest), for 30 days (6/24/91 to 7/24/91) and 32 
days (7/19/91 to 8/20/9I ), respectively. The spectral distribution and light intensity were 
measured using a spectrophotometer. Mean daily irradiances were determined to be 

·23;452 kJ m2
, 21.,415 kJ m2 and 17,598 kJ m2 for June, July and August, respectively 

(Appendix B, p. 69); mean daily irradiances and total irradiance were not reported for 
each incubation period. Duplicate samples of air-dried and dark control soils were 
removed for analysis at 0, 1, 3, 7, 14 and 30 days posttreatment. Moist soil samples and 
dark controls were removed for analysis at 0, 3, 10, 21 and 32 days posttreatment · . 
Duplicate samples of moist soils were not utilized. Soil samples were stored frozen prior 
to extraction; length and conditions of sample storage were not reported (see Comment 
#3). 

At each sampling interval, soil samples were transferred from the flasks to darkened 
centrifuge tubes. Soil samples were extracted for one hour by shaking with I N 
HCl:acetorie (5:95, v:v) followed by centrifugation; the supernatant was decanted and the 
extraction procedUre was repeated twice (with the addition ofvortexing). Post-extracted 
moist_ soil samples were air dried and extracted by shaking for 24 hours with I NNaOH 
followed by centrifugation; the supernatant was decanted and the extraction procedure . . . 

was repeated once. Supernatants were stored frozen (unspecified temperature) until 
analysis. 

Aliquots of the each extract were analyz~d by LSC. for total radioactivity; detection limits 
were_not reported. Extracts were diluted (I: I, v:v) with distilled, deionized water prior to 

· HPLC analyses. Aliquots of the acetone extracts were analyzed by reverse-phase HPLC 
(Novapak.C18 ~olumn) with a mobile phase gradient (solvent A:solvenf B: 80:2.0 to . 
40:60 to 0: I 00, "v:v) of H20:0.5% acetic acid:0.05% dimethyloctylamine (unspecified 



volume ratio; solvent A) arid acetonitrile:0.5% acetic acid:0.05% dimethyloctylamine 
(unspecified volume ratio; solvent B); both UV (254 run) and ·radioactive flow detection 
were utilized (Table V, p. 34). Aliquots of the NaOH extracts (performed only on moist 
samples) were analyzed by reverse-phase HPLC (Novapak C 18 column) with a mobile 
phase gradient (solvent A:solvent B: 100:0,60:40,0:100, v:v) ofH20:0.5% acetic 
acid:0.05% dimethyloctylamine (unspecified volume ratio; solvent A) and 
acetonitrile:0.5% acetic acid:0.05% dimethyloctylamine (unspecified volume ratio;. 
solvent B); both UV (254 run) and radioactive flow detection were_ utilized (Table VI, p. 
35). Detection limits were not reported for HPLC analyses. 

To determine nonextra~table residues, post-extracted soil subsamples were analyzed for 
total radioactivity using combustion followed by LSC. 
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Volatile traps containing a polyurethane foam plug, activated carbon and Ascarite (C02 

·absorbent) were analyzed at each sampling interval. The foam plugs and activated carbon 
were extracted in acetone and analyzed for total. radioactivity by LSC. The Ascarite was . 
extracted in distilled, deionized water and analyzed for total radioactivity by LSC (p. 23). · 

To confirm the :viability of the air-dried soil, subsamples· of soil were placed in tubes 
containing sterili~ed trypticase soy broth and incubated at 25° C for four· days. Fallowing 
incubation, tubes were analyzed visually for microbial growth. 

DATA SUMMARY 

Air-dried Soli 

Radiolabeled (2,6- 14C]fluroxypyr 1v1HE (radiochemical purity >99%); at a treatment rate 
of 4 mg/cm2

, ·degraded with a registrant-calculated, extrapolated half-life of 152.7 days on 
_ air-dried clay loam soil (5.9% moistur~- content) inc_ubated at approximately 25 oc (range 
of 19.2-34.2 °C) for 30 days in natural sunlight. All reported concentration values were 
.means calculated by the reviewer based on data provided for individual replicates (Table 
VII, p. 36). The mean concentration ofparent in the irradiated soils decreased from ·an 
initial 92:91% of the applied radioactivity to 85.53% by 7 days posttreatment, and was 
present at 75.01% at 30 days posttreatment.(Table VII, p. 36). The minor degradate, 
fluroxypyr (acid equivalent), was present at all sampling intervals with a maximum mean 
concentration of 8.89% of the applied radioactivity at .30 days pos_ttreatment. 
Nonextractable radioactivity in the irradiated soil \Vas a maximum of2.78% of the 
applied radioactivity at 14 days posttreatment (Table· VII, p. 36). Radio labeled 14C02 

accounted for a maximum_of0.16% of the applied radioactivity at 30 days posttreatment 
(Table VII, p. 36). In the dark controls, 79.14% of the applied radioactivity remained as 
parent [2,6- 14C]fluroxypyr MHE followin~ 30 days of incubation (Tables VIII, p. 3 7). 
During the study, the material balances were 96.76-99.87% ofthe applied radioactivity 
for the irradiated soil samples (Table VII, p. 36). 
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Moist Soil 

Radiolabeled [2,6-14C]fluroxypyr !v!HE (radiochemical purity >99%), at a treatment rate 
of4 mg/cm2, degraded with a registrant-calculated half-life of0.78 days on clay loam soil 
moistened to field capacity (22. 7%) and incubated at approximately 25° C (range of 8.3-
33.4 °C) for 32 days in natural sunlight. However, because greater than 50% of the parent 
compound degraded between 0 and 3 days posttreatment (the next sampling interval), 
sampling intervals were inadequate to accurately establish the half-life of [2,6-
14C]fluroxypyr MHE in this portion of the study. In addition, duplicate ·samples were not 
utilized and half-lives and residue ccmcentrations were based on data obtained from single 
samples. The concentration of parent in the irradiated soils decreased from an initial 
87.20% of the applied radioactivity to 6.08% by 3 days posttreatment and to 0% by 21 
days. The 21-day posttreatment values were questionable, however, based on the low 
~ateri~l balance (82.42%) observed at that interval as_\vell as the siightly greater level of 
recovered radioactivity (1.19%) observed at 32 days posttreatment (Table IX, p. _38). The 
major degradate, 

· 4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid (fluroxypyr; the acid 
equivalent), 

was initially present at 15.47% of the applied radioactivity, increased to a maximum 
concentration of77.91% at 10 days posttreatment and was present at 74.56% at 32 days 
posttreatment The minor degradate, 4-amino-3,5"-dichloro-q-fluoro-2-pyridinol, was 
detected in irradiated soils at 0.65% of the applied radioactivity at 3 days posttreatment · 
and was present at a maximu~ .concentration of 0.92% at 10 days posttreatment; 
concentrations were determined in the NaOH extract only (Table IX, p. -38). 
Radioactivity in the NaOH (caustic) extracts was 0.85% of.the applied radioactivity at 0 
days posttreatment and increased to 33.76% at 32 days posttreatment. Nonextractable 
radioactivity in the irradiated soil wa,s a maximum concentration of 10.51% of the applied 
radioactivity at 10 days posttreatment and was 9.22% at 32 days posttreatment (Table IX, 
p. 3 8). Radio labeled volatiles, mainly 14C02, accounted for a maximum of 0.10% of the 
applied radioactivity at.l 0. days posttreatment and were 0.02% at 32 days posttreatment 
(Table IX, p. 38). In the dark controls, 0.71% of the applied radi9activity remained as 
parent [2,6-14C]fluroxypyr MHE following 32 days of incubation (Table)(_, p. 39). 
During the study, the mat~rial balances were ?2.42-1 01.39% of the applied radioactivity 
for the irradiated soil samples (Tables IX, p. 38). 

COMMENTS 

1. Sampling intervals were inadequate to accurately establish the half-life of [2,6-
14C]flur6xypy~ MHE on the moist soil. Greater than 50% (87.20%. to 6.08%) of the 

I ·./ 



parent compound degraded on the moist soil between 0 and 3 days posttreatment (the 
next sampling interval; Table IX, p. 38). 
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2. The reported flask temperatures for the treated soil samples were not held constant (at the 
recommended 25 ± 1 °C) throughout the incubation period, but varied from 19.2 to 34.2 
oc for the air-dried soil sarriples and from 8.3 to 33.4 oc for the moist soil samples 
(Tables XIII and XIV, pp. 44-51 ). The study authors reported mean flask temperatures of 
25.8 ± 2. 7 oc for the air-dried soil samples and 25.1 ± 2.5 °C for the moist soil samples 
.(p. 24). 

3. The study authors stated that flasks of day 0 soil samples were stoppered, covered in 
aluminum foil and stored in a freezer prior to extraction (pp. 19-20); length and 
cnnditions of sample storage were not reported. Storage information concerning samples 
removed at pther intervals was not submitted. 

4. Detection limits for LSC and HPLC analyses were not reported. 

5. Replicat~ soil samples were not utilized to study the photolysis of [2,6J1C]fluroxypyr 
MHE on moist soil. The use of single samples is generally not considered to be good 
Iciboratory practice; at a minimum, duplicate samples should be used. 

6. Based on sand, silt and clay percentages reported in Table IV, the test sample from the 
Barnes loam soil is in the clay loam textural class. This variability should not affect the 
study results. 

7. The study authors stated that one of the replicates of the air-dried day.30 samples was· 
contaminated with strong caustic from the Ascarite trapping material (p. 26). Therefore, 
the sample was not used to calculate the half-life of (2,6- 14C]fluroxypyr MHE on the air­
dried soil. 

8. The study authors stated that (2,6- 14C]fluroxypyr MHE was applied at~ rate of 4 mg/cm2, 

an application rate equivalent to one times the field rqte of 400 g ai/h~ctare (p. 18). 

9. The reported registrant-calculated half-life of (2,6- 14C]fluroxypyr MHE on air-dried clay 
loam soil was 152.7 days. This half-Ffe was estimated assuming the continuation of the 
apparent degradation p<1ttem beyond the scope ofthe observed data (Figure 10, p. 63). 
However, data which appear linear may become curvilinear with time. 

• • 0 

10. The material balance was questionable for one .of the moist soil samples treated with [2,6-
14C].fluroxypyr MHE; a recovery of 82.42% of the applied radioactivity was observed at 
21 days posttreatment (Table IX, p. 38). The relatively "low" material balance may 
explain the pattern ·of decreasing and then increasing concentration of the parent and the 
major degradate in the soii. · 
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11. The reported mean daily irradiance values were 23,452 kJ m2 for June, 21,415 kJ m2 for 
July and 17,598 kJ m2 for August (appendix B, p. 69). However, mean daily irradiances 
and total irradiance were not reported for the 30-day (6/24/91 to 7/24/91) air-dried soil 
study or the 32-day (7119/91 t~ 8/20/91) moist soil study. Atmospheric cover and general 
weather conditions during the incubation periods were not reported. 

12. In reference to Table IX (p. 38), the reviewer assumed that the degradate pyridinol was 4-
amino-3,5-dichloro-6-fluoro-2-pyridinol. In MRID 44094903 (Leaching and 
Adsorption/Desorption Study), this compound is defined as dichloropyridinol. 

13. The study authors stated that the soil (Barnes loam) used for this study was the same type 
as one of the soils used in an unidentified _aerobic metabolism study (p. 17). 

14. An additional photolysis study of [2,6- 14C]fluroxypyr MHE on air-dried thick layer soil · 
Samples (approximately 10 g) \Vas performed. Four samples (two dark controls) were 
fitted with vol<~:tile traps and incubated in an outsid~ circulating water bath; soils were 
either shaken several times a day for 15 days or left undisturbed. Results for the shaken 
and undisturbed samples were determined to be similar by the reviewer (Ta~le XI, p. 40). 
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15. Regression analysis for fluroxypyr-MHE photolysis on soil: 

Soil Photolysis Study for Fluroxypyr-MHE 

Mean% 
applied LN (Mean 

Day radio. %ARD) 

0 92.91 4.5316313 I 
1 87.44 4.4709528 Regression Output: 

3 84.85 4.440885 Constant 4.4906848 

7 85.53 4.4488672 Std Err of Y Est 0.0270971 

14 82.55 4.4134042 R Squared 0.8828543 

"30 75.01 4.3176214 No. of Observations 6 

Degrees of Freedom 4 

1-0 91.16 92.91 

2-0 94.66 X Coefficient(s) -0.005832 

1-1 88.07 87.435 Std Err of Coe"t. 0.0010622 

2-1 86.8 

1-3 83.93 84.85. ·-0.693 118.832 

2-3 85.77 

1-7 86.55 85.53 t1/2=119 

2-7 84.51 

1-14 80.9 82.555 
2--14 84.21 

1-30 78.36 75.01 

2-30 71.66 
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Metabolism - Anaerobic Aquatic 

1. This study is scientifically valid and provides useful information on the anaerobic aquatic 
metabolism of pyridine ring-labeled [14C-2t6 ]~uroxypyr MHE (4-amino-3,5-dichloro-6-
fluQ.r.Q.-2-pyridyloxyacetic acid, 1-methylhep~yl ester). · 

2. This study meets Subdivision N Guidelines for the fulfillment of EPA data requirements 
on anaerobic aq'uatic metabolism. · · 
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3. Total fluroxypyr [pyridine ring-labeled [14C-2,6 ]fluroxypyr MHE plus fluroxypyr (acid)], 
at 0.1 .ug/mL (as fluroxypyr MHE), degraded with a registrant-calculated half-life of 8 
days (0 to 4 week data) in anaerobic flooded silt loam sediment that was incubated in 
darkness at 25 oc for up to 12 months. The major degradate fluroxypyr acid was present 
in the water phase at 11.1% (0.0 111 .ug/mL) of the applied at 1 week posttreatment, and 
was 0.9-1.7% (0.0009-0.0017 .uglmL) ofthe applied at 2 weeks through 12 months 
posttreatment. In sediment extracts, the fluroxypyr was 7.6% of the applied radioactivity 
at day 0, decreased to 2.3% (0.0023 .ug/mL) of the applied by 1 week posttreatment, and 
was 0.0-0.5% (0-0.0005 .ug/mLY at two weeks through 4 months posttreatment. . The 
major degradate 4-amino-3-chloro-6-fluro-2-pyridinol (3-ch1oropyridinol) was a 
m~ximum of27.2% (0,0272 .ug/mL) of the applied at 4 months posttreatment, and was 
21.5% (0.0215 .ug/mL) at 12 months posttreatment. In sediment extracts, 3-
chloropyridinol was a maximum of 4.2% (0.0042 .ug/mL) of the applied at 4 weeks 
posttreatment, was not detected at 4 months posttreatment, and was 1.4% (0.0014 .uglmL) 
.of the applied at 12 months posttreatment. The major degradate 4-amino-3,5-dichloro-6-
fluro-2-pyridinol ( dichloropyridinol) was a maximum of 54.3% (0.0543 .uglmL) of the 
applied at 2 weeks posttreatment, decreased to 39.1% (0.0391 .ug/mL) ofthe applied by 8 
months posttreatment and was 44.5% (0.0445 .ug/mL) ofthe applied at 12 months 
posttreatment. In sediment extracts, dichloropyridinol was a maximum of 11.0% (0.0 110 
.ug/mL) of the applied at 4 weeks posttreatment, wa$ 0.9% (0.0009 .uglmL) of the applied 
at 4 months posttreatment, and was not observed at 12 months posttreatment. The minor 
degradate 4-amino-5-chloro-6-fluro-2-pyridinol (5-chloropyridinol) was a maximum 
concentration of 5.5% (0.0055 .ug/mL) by 4 months posttreatment. In sediment extracts, 
5-chloropyridinol was 2.9% (0.0029 .ug/mL) ofthe applied at4 weeks posttreatment, 
decreased to 0.4% (0.0004 .ug/mL) of the applied by 4 months posttreatment, and w~s a 
maximum concentration of 5.9% (0.0059 .uglmL) at 12 months posttreatnient. 

· Unextracted [14C]residues comprised 27.8% (0.0278" .ug/mL) of the applied at 12 months 
posttreatment. The majority of ['~C]residues (maximum of 82.3% (0.0082 .ug/mL) at 4 
months posttreatment) were observed in the water phase. Radiolabeled 14C02 accounted 
for 1.2% (0.0012 .ug/mL) ofthe applied radioactivity at 12 months posttreatment. 

METHODOLOGY 

A bulk sample of silt loam sediment (18.7% s~d, 64.1% silt, 17.2% clay, 6.4% organic 
carbon, pH 7.8, CEC 53.2-meq/1 00 g; Table 6; p. 43) collected· from Brewer Lake in Cass 
County, ND, was placed in a polyurethane bucket, covered with a polyurethane sheet (to 
minimize aircontact) and stored under refrigeration (temperature not specified) until use 
(p. 20). Five. weeks prior to treatment, moist subsamples (1 0 g dry weight) of sediment 
wer.e weighed into glass sidearm-flasks which each contained 0.2 g of alfalfa. Samples 
were flooded with 85 mL o( natural water (pH 8.2, conductivity 0.51 mmhos/cm, 50 ppm 
calcium, total dissolved solids 332 ppm; Table 2, p. 39) collected from Brewer Lake near 
the site of sediment collection; the final sediment: water ratio was 1:10. The flasks and 
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sideam1s.(Figure 4, p. 58) were sealed and the sediment/water systems were incubated in 
darkness at 25 oc for five weeks (p. 21). Following the pre-incubation period, the 
sediment/water samples were measured to determine oxygen content and redox potentials 
and were then treated with pyridine ring-labeled [14C-2,6 ]fluroxypyr MHE ( 4-amino-3 ,5-
dichloro-6-fluoro-2-pyridyloxyacetic acid, 1-methylheptyl ester; specific activity 25 .I 
J.!Ci/J.lmole, radiochemicalpurity 99.3%), dissolved in acetone, at a nominal 
concentration rate of 0.1 .uglmL; the pesticide solution was injected into the water layer 
by syringe·(p. 22). Following treaunent, 0.2 NNaOH solution was added to the sidearm 
caustic trap and the flask and sidearm were again sealed. Flasks were incubated 
anaerobically in darkness at 25 oc for up to 12 months. Samples were removed for 
analysis at 0 days; 1, 2, 4 and 6 weeks; and 2, 4, 8 and 12 months posttreatment (p. 24; 

·see Comment #3). To determine sediment viability, samples were analyzed once (at an 
unspecified time) for bacteria using direct microscopy; separate counts of aerobic and 
anaerobic colonies were-not performed. To determine viability of the sediment/water 
systems throughout the incubation, an aliquot of water removed at each sampling interval 
was analyzed for microbial activity using Millipore SPC total plate count samplers (p. 
30). Additional sediment/water systems were treated at 4 ppm and incubated 
anaerobically along with the test samples for use in metabolite identification (p. 22). 
Sterilized (autodaved five times 0\·er a 1.5 month period) sediment samples (2 g) from an 
aerobic aquatic metabolism study were treated at 0.1 ppm and incubated along with the 
viable anaerobic test- samples to serve as controls (MRJD 44080345, p. 21 ). 

"All samples and extracts were stored under refrigeration or frozen (temperature not 
specified) when not in use. All samples were extracted at the time of sampling or within 
one week of collection; post-extracted soils were combusted witl]in one month of sample . . -
~ollection (Table VII, p. 44). 

. . 

Sediment and water samples were centrifuged and the water phase was decanted and 
analyzed in triplicate for total radioactivity by LSC. Aliquots of the water samples were 
analyzed by reverse-phase HPLC (C 18 column) using a mobile phase gradient of 
(Solvent A) 1% acetic acid in water plus (Solvent B) 1% acetic acid in acetonitrile, both 
with 0.05% dimethyloctylamine (DMOA;.Solvent A:B: 80:20 to 40:60 to 0:100 v:v), to 
separate t:Juroxypyr MHE, flurQX);pyr and the dichloropyridinol degradate (p. 24; Table 

·IX, p .. 46). Eluent fractions were collected. and analyzed directly by LSC; co­
chromatographed reference standards were located using UV (254 run) detection. Under 

· similar HPLC conditions, a mobile phase gradient of 100:0 to 60:40 to 0:100 (v:v) was 
used in the identification of the degradates 3- and S-chloropyridinol (p. 24; Table X, p. 
47). The limits of detection for HPLCILSC analysis of water. and soil extracts·~vere 0.03 
ppb and 1.6 ppb, respectively; limits of quantitation were four times the limits of 
det~~!ion (p. 25). 

Sediment samples were soaked in 1 N HCl for 30 minutes (to dissolve .CaC03), and then 
extracted with acetone: IN HCl (95:5, v:v) by shaking for one hour, followed by 
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centrifugation; the supernatant was decanted and the procedure was repeated three more 
times (p. 23). Triplicate aliquots of the combined supernatant were analyzed by LSC to 
determine total radioactivity. Selected samples were diluted with water ( 1:1, v:v) and 
analyzed hy reverse-phase HPLC as described previously for the water phase samples. 
Identities of fluroxypyr and other selected degradates were confirmed using GC/MS 
(RTX5· capillary column) analysis performed in both the EI and negative CI mode (MRJD 
44080345, p. 33; see Comment #4); the degradates 3- .and 5-chlorpyridinol were 
tentatively identified based on HPLC retention times for reference standards (p. 31 ). 
Post-extracted sediment samples were ai~-dried and analyzed for total radioactivity by 
LSC following combustion (p. 23). 

To determine the presence ofanaerobic conditions, the redox ·potential (Eh) and dissolved· 
oxygen content were measured prior to treatment and at·each sampling interval (p. 22). 
Redox potentials ,ninged from -185.5 to -97.7 mV throughout the incubation period and 
were -117.2 mV at 12 months posttreatment (p: 102). Volatile trap solutions were 
removed at each sampling interval and analyzed for total radioactivity (as 14C02) by LSC 
(p. 23). 

DATA SUMMARY 

Total fluroxypyr [pyridine ring-labeled [l 4C-2,6 ]fluroxypyr MHE (radiochemical purity 
99.3%) plus fluroxypyr (acid)], at a nominal concentration rate ofO.l .uglmL (as 
fluroxypyr MHE), degraded with a registrant-calculated half-life of 8 days (0 to 4 week 
data) in anaerobic flooded silrloam sediment tha:t was in.cubated in darkness at 25.1 =!:: 0.8 
°C for up to 12 months. Unless otherwise noted, all reported concentrations represent 
data reported. for single replicates· or are reviewer-calculated means of duplicate samples 
(as described in Comment #3). Although half-life determinations were calculated using 
concentration data for fluroxypyr MHE plus fluroxypyr (acid), total concentrations 
(sums) for the two compounds were not reported, nor were they calculated_ by the 
reviewer. Parent [14C-2,6 ]fluroxypyr MHE in the water. phase, based on a tentative 
identification of the compound determined only ·from "HPLC retention times (see · 
Comment_ #6), was initially 0.5% (0.0005 .uglmL) of the applied radioactivity at 4 weeks 
posttreatment, was a maximum concentration of3.3% (0.0033 .ug/mL) ofthe applied at 8 
months posttreatment and was 2.3% (0.0023 J:.lg/mL) at.l2 months posttreatment (Table 

·XU!, p: 50). In sediment exLTads, the parent compound was initially present at 78.6% 
(0.0786 ,ug/mL) ofthe appliedradioactivity at day 0, rapidly decreased to 1:7% (0.0017 
,ug/mL) of the applied by 1 week posttreatment; and was not detectable by 12 months 
posttreatment; sediment extract residue data were not reported for 8 months . 
posttreatment. Parent fluroxypyr :MHE was· also detected from 4 weeks posttreatm~nt 
onward at concentrations of up to 0.4% (0.0004 .uglmL) of the applied in aliquots.of 
residual water associated with post-centrifuged sediment.samples. The major degradate 

I 
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4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid (fluroxypyr, acid equivalent) 

was initially present in th~ water phase at 6.0% (0.0060 .ug/mL) of the applied 
radioactivity at 0 days posttreatment, increased to Il.l% (0.0 Ill ,ug/mL) of the applied 
by 1 week posttreatment, and was present at 0.9-1.7% (0.0009-0.00I7 ,ug/mL) ofthe 
applied at 2 weeks through I2 months posttreatment. In sediment extracts, the de gradate 
fluroxypyr was initially present at 7.6% (0.0076 ,ug/mL) of the applied radioactivity at 
day 0, decreased to 2.3% (0.0023 .ug/mL) of the applied by I week posttreatment, and 
was present at 0.0-0.5% (0-0.0005 ,ug/mL) at 2 weeks through 4 months posttreatment. 
Fluroxypyr was also detected from 1 week posttreatment onward at concentrations of 0.1-
0.2% (O.OOOI-0.002 .ug/rnL; with one observation of I.4%) ofthe applied in aliquots of 
residual water associated with post-centrifuged sediment samples. In contrast, in sterile 
'control extracts, fluroxypyr MHE was observed at 80.1% (0.080I .ug/rnL) of the applied 
radioactivity at I month posttreatment while the degradate fluroxypyr accounted for only 
3.3% (0.0033 .ug/mL) of the applied (MRID 44080345; Table XV, p. 54). The major 
degradate .. 

4-amino-3 -chloro-6-fl uoro-2-pyridinol (3 -chloropyridino I) 

was initially present in the water phase at 11:3% (0.0113 .ug/mL) of the applied 
radioactivity _at 1 week posttreatment, was present at concentrations of 16.9-22.7% 
(O.OI69-0.0227 .ug/rnL) of the· applied at 2 weeks through 2 months posttreatment, 
increased to a·maximurn concentration of27.2% (0.0272 .ug/IDL) by 4 months 
posttreatment, and was 21.5% (0.02.I5 .ug/rnL) ofthe applied at 12 months posttreatment. 
In sediment extracts, 3-chloropyridinol was initially present at 2.5% (0.0025 ,ug/mL) of 
the applied radioactivity at I week posttreatment,. increased to a maximum concentration 
of 4.2% (0.0042 .ug/rnL) of the ·applied by 4 weeks_posttreatment, was not detected at 4 
months posttreatment, but was then observed at 1.4% (0.0014 ,ug/rnL).ofthe applied at 12 
months posttreatment.. The de gradate 3.:.chloropyridinol was also detected from I week 
posttreatment onward at concentrations of 1.4-3.3% (O.OOI4-0.0033 .ug/inL) of the 
applied in a1iquots of residual water-associated with post-centrifuge-d sediment samples. 
The major degradate 

4-~ino-3,5-dichloro-6-fluoro-2-pyridinol (dichloropyridinol) 

was initially present in tl1e water phase at 51.3.% (0.0513 .ug/mL) of the applied . 
radio.:tctivity at 1 week posttreatment, was present at a maximum concentration of 54.3% 
(0.0543 .uglmL) of the applied at 2 weeks posttreatment, decr.ea5ed to 39.1% (0.0391 
.uglmL) ofthe.appliedby 8 months posttreatment and was 44.5% (0.0445 ,ug/mL) of the 
applied ·at 12 months posttreatment. Iri sediment extracts, dichloropyridinol was initially. 

· present at 8.8% (0.0088 .ug/rnL) of the applied radioactivity at 1 week posttreatment, 
increased .to a maximum concentration of 11.0% (0.0 110 .uglmL) of the applied by 4 
weeks posttreatment, was detected at 0.9% (0:0009 .ug/mL) of the applied at 4 months 

.. ·, 
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posttreatment, and was not observed at 12 months posttreatment. The degradate 
dichloropyridinol was also detected from 1 week posttreatment onward at concentrations 
of 4.3-6.6% of the applied in aliquots of residual water associated with post-centrifuged 
sediment samples. The minor degradafe 4-amino-5-chloro-6-fluoro~2-pyridinol (5-
chloropyridinol) was initially present in the water phase at 1.2% (0.0012 J,Lg/mL) of the 
applied radioactivity at 1 week posnreatment, increased to a maximum concentration of 
5.5% (0.0055 J,LglmL) by 4 months posttreatment, and was 3.0% (0.0003 J.Lg/mL) of the 
applied at 12 months posttreatment. In sediment extracts, 5-chloropyridinol was initially 
present at 1.0% (0.000 1 J.Lg/mL) of the applied radioactivity at 1 week posttreatment, 
increased to 2.9% (0.0029 J,LglmL) of the appiied by. 4 weeks posttreatment, decreased to 
0.4% (0.0004 J,Lg/mL) of the applied by 4 months posttreatment, but was then observed at 
a maximum concentration of 5.9% (0.0059 J,Lg/mL) of the applied at 12 months 
posttreatm~nt. The degradate 5-chloropyridinol was also detected from 1 week 
posttreatment onward at concentrations of0.2-0.7% (0.0002-0.0007 J,Lg/mL) of the 
applied in aliquots of residual water associated with post-centrifuged sediment samples. 

Unextracted [14C]residues comprised 27.8% (0.0278 J,Lg/mL).ofthe applied at 12 months 
posttreatment (Table XI, p. 48). The distribution of [l4C]residues between the sediment 
and water fractions was not reported, but the majority of residues (maximum of 82.3% 
(0.0823 J.Lg/mL) at 4 months posttreatment) were observed in the wa.ter phase (Table XI, 
p. 48). Totalr4qradioactivity in the water phase was 69.4-82.3% (0.0694-0.0823 
.ug/ml) of the applied from 1 week through ·12 months posttreatment. Total 
[

14C]radioactivity in the sediment decreased throughout the incubation, from a {after day 
0) maximum of 19.3% (0.0 193 J,Lg/ml) of the applied at 4 weeks posttrea:tment to 1-.5% 
(0.0015 J.Lg/ml) ofthe applied at 12-months posttreatment. Radiolabeled P41CQ2 

accounted for 1.2% (0.0012 J,Lg/ml) of the applied radioactivity at 12 months 
posttreatment (Table XI, p. 48). Material balances.ranged from 92:9% (0.0929 J.Lglml) to 
106.3% (0.1 063 J,Lglml) of the applied radioactivity throughout the stUdy and were · 
103.2% (0.1 032 J,Lg/ml) o( the applied at 12 months posttreatment (Table XI, p. 48). 

COMMENTS 

1. Method validation data were not submitted. Data from an adequate method validation 
using fortified samples must be subrrtitted by the registrant. 

· 2. The study authors reported that the mean incubation temperature was 25.1 ± 0.8 °C. 
Because neither raw temperature data nor the range of temperatures observed were 
reported, the reviewer was unable to confirm whether a relatively constant(± 1 °C) 
tem~rature was maintained throughout the intubation period. · 

3". The study. authors stated that single repiicates were collected at four sampling intervals (0 
days and 1, 2 arid 6 weeks posttreatment) and duplicate samples were· collected at all 

J 
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other sampling intervals. The use of single samples is generally not considered to be_ 
good laboratory practice. The study authors also stated that HPLC characterizations were 
generally performed only once for each phase (water or soil extract) of the sample. It is 
preferred that multiple (duplicate or triplicate) analyses be performed to ensure the 
accuracy of the reported data. · 

4. Method details and data pertaining to sterile control samples (which were incubated 
simultaneously with treated srunples) were incorporated by reference. Sterile control 
sample data were reported in an a(;!robic aquatic metabolism study (MRID 44080345). 
Additionally, method details (incomplete) for compound identity confirmation were also 
incorporated by reference to the MRID listed above. The study authors stated that the 
anaerobic and aerobic aquatic studies were performed concurrently. The reviewer noted 
that the laboratory study identification number (ENV91 075) at the bottom of the title 
page ofthe anaerobic aquatic study (MRID 44080344) was identical to the identification 
number assigned to the aerobic aquatic study; the correct number appeared to" be 
"ENV91 075.1" as displayed at the top right comer ·of each page within the anaerobic 
aquatic study. 

5. Reported data for sampling intervals at which duplicate samples were collected (as noted· 
in Comment #3) represent means calculated by the reviewer. All other reported data 
represent individual replicates and were obtained directly from the data tables in the 
study. Concentration data were reported only as "percent of the applied". It is preferred 
that tabular data also be reported for the actual concentrations (e.g., .uglml) measured in 
the test system. Concentration data reported in this DER were calculated by the reviewer 
by multiplying the nominal application rate by the percent of applied. 

6. The study authors stated that the (generally increasing) residual fluroxypyr MHE 
observed with increasing.time may have either indicated a biphasic degradation rate or, 
alternatively, may have resulted from adsorption of the compound to the glass flasks . 
during the incubation (in which case it would have been unavailable for degradation; p. 
28). The study·authors also noted, however, that the identification ofHPLC peak 4 as 
fluroxypyr MHE was only a tentative identification based on the retention time of the 
compoun~ (pp. 31, 32). Tentatively identified components Wt!re not observed at> 10% of 
the applied radioactivity. 

7. The study authors stateci that there was evidence that the electrode used to determine 
oxygen content r,ialfunctioned during the course of the study (beginning at approximately 
two months posttreatment; p. 30). They further stated that all other evidence (redox 
potential data; ·sample odor and visual examinations of the sediment color) indicated that 
amierobic conditions were maintained thro~ghout the incubation. Neither dissolved 
oxygen content nor pH data were submitted. 

8. ·Table XIII did no.t include residue concentration data (other than for the degradate. 

( 
; . ..-· 
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fluroxypyr) for the 0 day water phase sample, but included dash marks in place of 
numerical values. Because sediment concentration data for day 0 were listed as "0.0%," 
and because Table VII (p. 44) indicated poor HPLC recoveries from day 0 water samples, 
the reviewer assumed that the dash marks did not represent non-detectable residues, but 
rather that data were not available. Clarification by the registrant would be appropriate. 

9. The study authors stated that a degradate not observed in the (kinetic) test samples was 
observed in samples treated at an exaggerated rate for the purpose of metabolite 
identification. The. compound was tentatively identified as the. dechlorinated pyridinol, 4-
amino-6-fluoro-pyridin-2-ol (p. 33). 

10. The study authors stated that a DT50 (the time required for the disappearance of 50% of 
the initial concentration) of 4.5 days was calculated by means of a linear interpolation in 
the region of interest in the graph depicting the percentage of applied radioactivity at each 
sampling interval (p. 28). 

11. Additional viable sediment/water systems (designated "switch" samples) were treated and 
incubated anaerobically initially, then later allowed to "become aerobic by mixing with 
aerobic samples from the sister study" (p. 22). Also, a separate sediment/water system 
sample set was prepared as described herein, but incubated at 5 °C. Results for the switch 
samples and for samples incubated at 5 oc were not discussed in this review as they were 
beyond the scope ofthe study requirements. 

12. Th~ study authors stated that the soil series name for the silt loam sediment was "Rauville 
loam." 

13. Unextracted [14C)residues were relatively high, and comprised 12.1% and 27.8% ofthe 
applied radioactivity at 4 weeks and 12 months posttreatment, respectively. The study 
authors stated ,that bound residue analysis performed for the aerobic aquatic metabolism 
study (MRlD 44080345) indicated that 50-75% ofthe bound material was classified as 

. humin and that, based on HPLC analysis, the fulvic acid fraction (which contained the. 
majority of the KOH-extractable radioactivity) did not contain fluroyxpyr or pyridinols 
(for samp_les incubated under lighted conditions). The study authors further stated that 
the absence of those compounds in the caustic extracts was evidence that the bound 
residues were metabolized (radiolabeled) carbon incorporated into microbial cells and 
organic matter (p. 29). 

14. The reviewer notes that the registrant-calculated half-iife (8 days) was greater than the 
obs·erved half-life; however, because there were. no sampling intervals between day 0 and 
one_ week posttreatment, a more accurate estimate of the half-life may not be possible 
using the reported data. 

15. Concentration data were reported only as "percent of the applied". It is preferred that 

/ -



tabular data also be reported for the actual concentrations (e.g., .ug/ml) measured in the 
test system. 

9 

16.. The pH of the test system (8.2) would increase the rate of hydrolytic degradation because 
fluroxypyr degrades via base-catalyzed hydrolysis. 
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Metabolism - Aerobic Aquatic 

1. This study is scientifically valid and provides useful information on the aerobic aquatic 
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3. Total fluroxypyr [pyridine ring-labeled [14C-2,6 ]fluroxypyr MHE plus fluroxypyr (acid)], 
at a nominal concentration rate of 0.1 ,ug/ml (as fluroxypyr MHE), degraded with a 
registrant-calculated half-life of 5.1 days (0 to 4 week data) in aerobic flooded silt loain 
sediment that was inc~bated in darkness at 25 °C for up to 12 months. Using .the 
concentration data. through the 60-day study period, the aerobic aquatic half-life was 
estimated to be 14 days [assumed fust-order regres-sion of the natural logarithm. of the 
concentration data vs. time (days)]. The 14-day half-life estimate was applied in Tier 1 
(GENEEC) modeling. Parent [14C-2,6 ]fluroxypyr MHE in the water phase was observed . 
only at day 0, at 0.2% (0.0002 ,ug!ml) of the applied radioactiyity. In sediment extracts, 
the parent compound rapidly decreased from an initial 80.6% (0.0806 .uglml) of the 
applied radioactivity to. 0. 7% (0.0007 ,ug/ml) of the applied by 1 week posttreatment and 
·was 0.1% (0.0001 ,ug/ml) at 2 months posttreatment (the final sampling interval for 
\Yhich data were reported). 

The m.ajor degradate 4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid (fluroxypyr, 
acid equivalent) was a maximum of 30.9% of the applied at I week posttreatment, and 
was present at 0.8-1.5% (0.0008-0.00 15 ,ug/ml) of the applied at 4 weeks through 2 
months posttreatment. In sediment extracts, fluroxypyr was present at 14.3% (0.0143 
,uglml) of the applied radioactivity.at day 0, decreased to 2.8% (0.0028 .uglml) of the 
applied by 2 weeks posttreatment, and was present at 0.3-0.9% at 4 weeks through 2 
montps posttreatment. In contrast, in sterile control extracts, fluroxypyr MHE was 80.1% 
(0.801 .ug/ml) of the applied radioactivity at 1 month posttreatment while·the degradate 
fl"uroxypyr was 3.3% (0.0033 ,uglml) of the applied. The major degradate 4-amino-3-
chloro-6-fluoro-2-pyridinol (3-chloropyridinol) was present in the water phase at a· 

·maximum of 18.0% (0.00180 ,ug/ml) ofthe applied at 4 months posttreatment, and was 
11.8% (0.0 118 ,ug/ml) at 2 months posttreatment. In sediment extracts, 3-chloropyridinol 
was a maximum of 6.6% (0.0066 .ug/ml) of the applied at 4 weeks posttreatment, arid was 
2.2% (0.0022 .ug/ml) of the applied at 2 months posttreatment. The major de gradate 4-
amino-3,5-dichloro-6-fluoro-2-pyridinol (dichloropyridinol) was initially present in the 
water phase at a maximum of 44.0% (0:0440 .uglml) of the applied at 2 weeks 
posttreatment, and decreased to 30.7% and 23.2% (0.0307 and 0.0232 .uglml, 
respectively) of the applied by 4 weeks and 2 months posttreatment, respectively. In 
sediment extracts, dichloropyridinol was initially present at 13.2% (0.0132 .ug/ml) of the 

·applied ·i:~dioactivity .<.It I week poSttreatment, decreased to 12.1% (0.0121 ,ug/ml) of the 
applied by 4 weeks posttreatment, and was 5.7% (0.0057 .ug/ml) of the applied at 2 
months posttreatment.. Unextracted (14C]residues comprised 23.7% (0.0237 .uglml) and 
38.3% (0.0383_,ug/rril) of the applied, respectively,.at 4 weeks and tWo months 
posttreatment. Radiolabeled 14C02 accounted (or 3.6% (0.0036 ,ug/ml) of.the applied 
radioactivity at 4 weeks posttreatment and was 11.4% (0.0114 .uglml) of the applied at 2 
months posttreatment. 
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METHODOLOGY 

A bulk sample of silt loam sediment (18.7%·sand, 64.1% silt, 17.2% clay, 6.4% organic 
carbon, pH 7.8, CEC 53.2 meq/1 00 g; Table 6, p. 44) collected from Brewer Lake in Cass 
County, ND, was placed in a polyurethane bucket, covered with a polyurethane sheet·(to 
minimize air contact) and stored under refrigeration (temperature not specified) until use 
(p. 19). Moist subsamples (I 0 g dry weight) of sediment were weighed into glass 
sidearm flasks and flooded with 85 mL of natural water (pH 8.2, conductivity 0.51 
mmhos/cm, 50 ppm calcium, total dissolved solids 332 ppm; Table 2, p. 40) collected 
from Brewer Lake near the site of sediment collection; the final sediment:water ratio was 
I: I 0. The flasks were attached to an oxygen manifold and sealed, and the sediment/water 
systems (Figure 4, p. 70) were pre-incubated aerobically in darkness for two weeks at an 
u·nspecified temperature (p. 20). Following the pre-incubation period, the sediment/water 

·samples were treated With pyridine ring-labeled [14C-2,6 ]fluroxypyr .l'v1HE (4-amino-3,5-
dichloro-6-fluoro-2-pyridyloxyacetic acid, 1.,.methylheptyl ester; specific activity 25.1 
J.!CiiJlmole, radiochemical purity 98.9%), dissolved in acetone, at a nominal 
conce!].tration rate of 0.1 ,uglml; the pesticide solution was injected into the water layer by 
syringe (p. 18). Following treatment, 0.2 NNaOH solution was added to the sidearm 
caustic trap and the flask and sidearm were again sealed. Flasks were incubated 
aerobically in dar_kness at 25 oc for up to 12months; aerobic conditions were maintained 
by means of an oxygen inarufold attached to the flasks. Samples were removed for 
analysis at 0 days; I, 2, 4 and 6 weeks; and 2, 4, 8-and 12 months posttreatment (p. 23r 
To determine sediment viability, samples were analyzed ·once (at an unspecified time) for 
bacteria using direct microscopy; separate counts of aerobic and anaerobic colonies were 
not performed. To determine viability of the sediment/water systems throughout the 

· . incubation, an· aliquot of water removed at each sampling interval was analyzed for 
microbial activity using Millipore SPC total plate count samplers (pp. 31, 32). Additional 
sedime.nt/water systems were treated at an exaggerated rate (unspecified) and incubated 
anaerobically along with the test samples for use in metabolite identification (p. 21 ). 

· Sterilized (autoclaved five times over a 1.5 month period) sediment samples (2 g) were 
treated at 0.1 ppm arid incubated along with th~ viable test samples to serve as controls 
(p. 21 ). All samples and extracts were stored under refrigeration or frozen (temperature 
not specified) when not in_use (p. 32). All samples were extracted· at the time of sampling 
or within 16 days of collection; post-extracted soils were combusted within 18 days of 
sample collectio~. (Table VII, p. 45). · 

Sediment and water samples were centrifuged and the water phase was decanted and 
analyzed in triplicate for total radioactivity by LSC. Aliquots of the water samples were 
analyzed by reverse-phase HPLC (C 18 colUIIl.I).) using a mobile phase gradient of . 
(Sol-vent A) I% .acetic acid in water plus (Solvent B) 1% acetic acid in acetonitrile, both 
with 0.05% dimethyloctylamine (DMOA; Solvent A:B: 80:20 to 40:60 to 0: I 00 ~:v), to. 
separate fluroxypyr MHE, fluroxypyr and the dichloropyridinol degradate (p. 23; Table . · 
IX, p. 48). Eluent fractions were collected and analy~ed directly by LSC; co- · 

........ 



chromatographed reference standards were located using UV (254 nm) detection. Under 
similar HPLC conditions, a mobile phase gradient of 100:0 to 60:40 to 0:100 (v:v) was 
used in the identification of the degradate 3-chloropyridinol (p. 23; Table X, p. 49). The 
limits of detection for HPLCILSC analysis of water and soil extracts were 0.03 ppb and 
1.6 ppb, respectively; the limits of quantitation were four times the limits of detection 
(p~. 24, 25). 
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Sediment samples were soaked in 1 N HCl for 30 minutes (to dissolve CaC03), and then 
extracted with a~etone: 1 N HCl (95:5, v:v) by shaking ·for one hour, followed by 
centrifugation; the supernatant was decanted and the procedure was repeated three more 
times (p. 22). Triplicate aliquots of the combined supernatant were analyzed by LSC to 
determine total radioactivity. Selected samples were diluted.with water (1: 1, v:v) and 
analyzed by reverse-phase HPLC as described previously for the water·phase samples. 
To confirm compound identities for 11uroxypyr, dic~loropyridinol and 3-chloropyridinol, 
a water sample treated at an exaggerated rate was utilized.· For fluroxypyr and 
dichloropyridinol, an aliquot of the treated water was acidified using 1 N HCl and 
extracted three times with diethyl ether; extracts were dried with Na2S04 and evaporated 
to dryness. For 3-chloropyridmol, an aliquot of the treated water sample was separated 
using HPLC; eluate fractions \Vere collected, pooled and concentrated using a nitrogen 
stream. The con~entrated sample was "acidified and saturated with NaCl" and extracted 
with ether (p. 33). Compound identities were confirmed using GC/MS (RTX5 capillary 

. column) analysis performed in both the EI mode and negative CI modes; the degradate 3-
chlorpyridinol was tentatively identified based on HPLC-retention times for reference 
standards (p. 33). Post-extracted sediment samples were air-dried and analyzed for total 
radioactivity by LSC folloV.ring combustion (p. 22). . 

To determine the presence of aerobic conditions;· the dissolved oxygen content was 
measured at each sampling interval (p. 31 ). The dissolved oxygen content ranged from 
5. 7 to 7.6 ppm from 0 days through two months posttreatment (p. 31; no other data 
reported). Volatile trap solutions were removed at each sampling interval and analyzed 
for total radioactivity (as 14C02) by LSC (p. 21 ). Simultaneous oxidation-reduction 
potential (Eh) and pH measurements were not reported. 

. . . 

DATA SUMMARY 

Total fluroxypyr [pyridine ring-labeled [14C-2,6 ]fluroxypyr MHE (radiochemical purity 
98.9%) plus f11,1roxypyr (acid)], at a nominal concei1tration rate of 0.1 .ug/ml (as 
fluroxypyr MHE), degraded with a regressi_on-c;:stimated half-life of 14 days· (0-60 days 
study-period) or a registrant~calculated half-life of 5.1 days (0 to 4 week data)· in aerobic 
flooded silt loam sediment that was incubated in darkness at 24.6 ± 0.5 oc for up to 12 
months (Figure 18, p. 84). Unless otherwise noted, all reported concentrations represent 
data reported for single replicates or are reviewer-calculated means of duplic·ate samples 

-.' 



(as described in Comment #6). Although half-life determinations were calculated using 
concentration data for fluroxypyr P,IHE plus fluroxypyr (acid), total concentrations 
(sums) for the two co·mpounds were not reported. Parent [14C-2,6 ]fluroxypyr MHE in 
the water phase was observed only at day 0, at 0.2% (0.0002 ,uglml) of the applied 
radioactivity (Table XII, p. 51). In sediment extracts, the parent compound was initially 
present at 80.6% (0.0806 .uglml) of the applied radioactivity at day 0, rapidly decreased 
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to 0. 7% (0.0007 .ug/ml) of the applied by I week posttreatment, was 0.8% (0.0008 .uglml) 
of the applied at 4 weeks posttreatment and was 0.1% (0.0001 .ug/ml) at 2 months 
posttreatment, the final sampling interval for which data were reported. The major 
de gradate 

4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid (fluroxypyr, acid equivalent) 

was initially present in the water phase at 8.4% (0.0084 .uglml) of the applied 
radioactivity at 0 days posttreatment, increased to a maximum concentration of 30.9% 
(0.0309 .ug/ml) of the applied by 1 week posttreatment, and was present at 0.8-1.5% of 
the applied at 4 weeks through 2 months posttreatment. In sediment extracts, the 
degradate fluroxypyr was initially present at 14.3% (0.0143 .ug/ml) of the applied 
radioactivity at day 0, decreased to 2.8% (0.0028 .ug/ml) of the applied by 2 weeks 

·posttreatment, and was present at-0.3-0.9% (0.0003-0.0009 .ug/ml) at 4 weeks through 2 
months posttreatment. Fluroxypyr was also detected from 0 days posttreatment onward 
at con~entrations ofO.l-1.2% (0.0001-0.0012 .ug/ml; with one observation of3.8%) of 
the applied "in aliquots of residual water associated \\jth post-centrifuged sediment 
samples. In contrast, in sterile control extracts, fluroxypyr MHE was observed at 89.1% 
(0.080 I .ug/ml) .of the applied radioactivity at I month posttreatment while the degradate 
fluroxypyr accounted for only 3.3% (0.0033 .uglml) of the applied (Table XV, p. 54). 
The major degradate 

4-arnino-3-chloro-6-fluoro-2-pyridinol (3-chloropyridinol) 

was initially present in the water phase at-4.0% (0.0040 .ug/ml) of.the applied 
radioactivity at I week posttreatment, increased to a maximum concentration of 18.0% 
(0.0 I80 ,Uglml) by 4 months posttreatment, an·d was I1.8% (0.0 118 .ug/ml) of the applied 
at 2 months posttreatment. In sediment extracts, 3-chloropyridinol was initially present at 
2.3% (0.0023 .uglml) afthe applied radioactivity at I week posttreatment, increased to a 
maximum concentration of 6.6% (0.0066 .ug/ml) of the applied by 4 weeks posttreatment, 
and was 2.2% (0.0022 .ug/ml) of the applied at 2 months posttreatment. The degradate 3-
chloropyridinol was also detected from I week posttreatment onward at concentrations of 
0.5-2.3% (0.0005-0.0023 .uglml) of the applied in aliquots of residual water associated 
witlrpost-centrifuged sediment samples. The major degradate 

4-amino-J ,5 -dichloro-6- f1 uoro~2-py_r.idi~ol ( dichloropyridinol) 

( 
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was initially present in the water phase at 30.5% (0.0305 .ug/ml) of the applied 
radioactivity at I week posttreatment, was present at a maximum concentration of 44.0% 
(0.0440 ,ug/ml) of the applied at 2 weeks posttreatment, and decreased to 30.7% and 
23.2% (0.0307 and 0.0232, respectively) of the applied by 4 weeks and 2 months 
posttreatment, respectively. In sediment extracts, dichloropyridinol was initially present 
at 13.2% (0.0132 ,ug/ml) ofthe applied radioactivity at I week posttreatment, decreased 
to 12.1% (0.0121 ,ug/ml) ofthe applied by 4 weeks posttreatment, and was detected at 
5.7% (0.0057 .ug/ml) ofthe applied at 2 months posttreatment. The degradate · 
dichloropyridinol was also detected from 1 week posttreatment onward at concentrations 
of3.0-5.2% (0.0003-0.00?2 ,ug/ml) ofthe applied in aliquots of residual water associated 
with post-centrifuged sediment samples. 

On extracted (' 4C]residues comprised 23.7% (0.0237 ,ug/ml) of the applied at 4 weeks 
posttreatment and were 38.3% (0.0383 .ug/ml) of the applied at 2 months posttreatment 

. (Table XVII, p. 56). The distribution of [14C]residues between the sediment and water 
fractions was not reported, but greater residues were observed in the water phase 

·compared with the sediment through 2 months posttreatment (Table XVII, p. 56). Total 
[

14C]radioactivity in the water phase decreased throughout the incubation from a 
maximum of 66.2% (0662 ,ug/ml) of the applied at 2 weeks posttreatment to 52.3% and 
39.8% (0.0523 3Dd 0.0398 ,ug/ml, respectively) ofthe applied at.4 weeks and 2 months 
posttreatment, respectively. Total [14C]radioactivity in the sediment decreased . 
throughout the incubation, from a (after day 0) maximum of26.9% (0.0296 ,ug/ml) of the 
applied at 1 week posttreatment to 21.4% (0.214 ,ug/rpl) of the applied at 4 weeks 
posttreatment and 9.4% (0.0094 .ui/ml) of the applied at 2 months posttreatment. 

Radiolabeled 14C02 accountedfor 3.6% (0.0036 ,ug/ml) of the applied radioactivity at4 
weeks posttreatment and was 11.4% and 47.7% (0.0114 and·0.0477 ,ug/ml, respectively) 
of the applied at 2 and 12-morithspo~nreatment, respectively (Table XVII, p. 56). 
Material balances ranged from 98.2% to 107 .l% (0.0982 to 0.1071 ,ug/ml) of the applied 
radioactivity from 0 days through 2 months posttreatment and were 101.0% (0.1 010 
,ug/ml) of the applied at 4 weeks posttreatment (the interval closest to the required 30-day 
incubation period; Table XVII, p. 56). 

COMMENTS 

l. Me-thod validation data were not submitted. Data from an adequate method validation 
using fortified samples must be submitted by the registrant. 

2. Aerobicity of the samples was not demonstrated beyond the two-month sampling interval 
due to the malfunctioning of the electrode used to determine oxygen content. However, 
the required incubation period for an aerobic aquatic metabolism study is 30 days, rather_ 
than the 12-month period utilized in this study .. The study authors siatedthat the oxygen 

/ 
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4. 

5. 

6. 

7. 

8. 

9. 

content of the samples ranged from 5. 7 to 7.6 ppm during the first two months of the 
study (p. 31 ). Neither dissolved oxygen content nor pH data were submitted in tabular 
form. 
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Unextracted (14C]residues were relatively high, and comprised 23.7% ·and 35.9% of.the 
applied radioactivity at 4 weeks and 12 months posttreatment, respectively, as well as a 
maximum concentration of 56.4% of the applied at 4 months posttreat~ent. The study 
authors stated that bound residue analysis (of samples incubated under lighted conditions) 
indicated that 50-75% ofthe bound material was classified as humin and that, based on 
HPLC analysis, the fulvic acid fraction (which contained the majority of the KOH­
extractable radioactivity) did not contain fluroxypyr or pyridinols (p. 28). The study 
authors further stated that the absence of those compounds in the caustic extracts ·was 
evidence that the bound residues were metabolized (radiolabeled) carbon incorporated 
into microbial cells and organic matter. 

Although samples were collected up to 12 months of incubation, neither \Vater phase 
samples collected beyond 4 months posttreatment nor soil extracts for samples obtained 
beyond 2 months posttreatment were analyzed by HPLC (Table VII, p. 45). 

Additional viabl~ sediment/water systems were treated and incubated aerobically in 
darkness at 5 °C, as.well as under lighted conditions at 5 °C and 25 °C (p. 22). Results 
for these sample sets were not discussed in this review as they were beyond the scope of 
the study requirements. 

Single samples were analyzed ·at four sampling intervals (0 days, 1 and 6 weeks, and 8 
months posttreatment) and duplicate samples were analyzed at all other sampling 
intervals. The use of single samples is generally not considered to be good laboratory 
practice. The study authors also stated that HPLC characterizations were generally 
performed only once for each phase (water or soil extract) of the sample. It is preferred 
that multiple (duplicate or triplicate) analyses be performed to ensure the accuracy of the 
reported data. 

The study authors stated that the low HPLC column recoveries for the 4-rrionth 
·posttreatment water samples were low due to the presence ofH 14C03 (in the pH 8.2 
water) which was ronverted to 14C02 (in the acidified HPLC system) and lost due to 
volatilization (p. 31). The reviewer notes that HPLC recoveries for water samples were 
reasonable throughout the period of the incubation ( 4 weeks) during which half-life d·ata 
was obtained. . · 

The-reviewer notes that the registrant-calculated half-life (5.1 days) was g~eater than the 
apparent half-:life. · 

The study authors reported that the mean incubation temperature was 24.6 ± 0.5 oc (p. 



31 ). Because neither raw temperature data nor the range of temperatures observed were 
reported, the reviewer was unable to confirn_1 whether a relatively constant(± I °C) 
temperature was maintained throughout the incubation period. 

I 0. Concentration data were reported only as "percent of the applied". It is preferred that 
tabular data also be reported for the actual concentration~ (e.g., .ug/ml) measured in the 
test system. Concentration data reported in this DER were calculated by the reviewer by 
multiplying the nominal application rate by the percent of applied. 

8 
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1. This study is not scientifically valid and does not provide useful information on the soil 
· mo.bility (batch equilibrium) of the fluroxypyr MHE degradate [2,6-14C]dichloropyridinol 

(4-amino-3,5-dichloro-6-fluoro-2.:.pyridinol) in.four soils or [2,6- 14C]methoxypyridirie (4-. 
amino-3,~-dichloro-6-fluoro-2-methoxypyridine) in four foreign soils. In the '. 
dichloropyridinol study' adsorption ano desorption residue concentration data were 
incomplet"e. More complete results from the adsorption and desorption phases of the 



definitive study are needed to examine the soil and solution residue concentrations and 
the material balances. In addition, one of two replicates of the clay soil treated a,t 0.020 
ppm was lost du~ing the adsorption phase of the study and one of two replicates of the 
sand soil treated at 0.26 ppm \Vas lost. 

In "the methoxypyridine study, adsorption and desorption residue concentration data \.Vere 
reported only for the sandy clay loam, silty clay loam and clay loam soil samples treated 
at 0.1 mg/L and the loamy sand soil samples treated at 0.5 mg!L. In addition, a 
preliminary study for desorption was not performed and equilibration periods were not 
determined for three of the four soils utilized. 

2. This study does not meet Subdivision N Guidelines for the partial fulfillment of EPA data 
r~quirements on the soil mobility (batch equilibrium) of the fluroxypyr !vfHE degradate 
dichloropyridinol for the follo,\ing reasons: 

(i) residue concentration data for adsorption and desorption test solutions were 
incomplete; and 

(ii) Freundlich K.x: values were not reported. 

3. This study does not meet Subdivision N Guidelines for the partial fulfillment of EPA data 
requirements on the soil mobility (batch equilibrium) of the fluroxypyr MHE de gradate 
methoxypyridine fo·r the follO\\.ing reasons: 

(i) -complete residue concentration data for adsorption and desorption test solutions 
were not presented; ' 

(ii) the four foreign soils \vere not characterized usin·g the USDA classification 
system, and were not adequately compared with domestic (USA) soils; 

(iii)· none of the soils had an organic matter content of less than 1 %; and 

(iv) Freundlich Koes values were not reported. 

3. Radio labeled [~,6- 14C]dichloropyridinol, at nominal concentrations of 0.005, 0.020, 0.26 
and 5·.0 ppm,.was determined to be very mobile in sandy loam soil:solution shmies ( 1 :2, 
w:.v) and mobile in silt loam, sand and clay soil:solution slurries (1 :2, w:v) that were 
equilibrated in darkness for approximately 16 hours at 25 oc. Freundlich K.c~s values were 
4.2 for the sandy loam soil, 28.9 for the silt loam soil, 11.9 for the sand soil and 43.7 for 
the clay soil; corresponding Kx,. values were not reported. Respective 1/N values were 
0.81-;{).81, 0.87 and 0.85 for adsorption. Freundlich Kdes values determined following 
approximately 22 hours of equilibration were 11.1 for the sandy loam soil, 44.6 for the 
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silt loam soil, 19.3 for the sand soil and 70.9 for the clay soil; corresponding Koc values 
were not reported. Respective 1/N values were 0.77, 0.79, 0.85 and 0.82 for desorption. 

..., 
.) 

Radio labeled [2,6- 14C]methoxypyridine, at nominal concentrations of 0.05, 0.1, 0.5 and 
1.0 mg/L, was determined to be very mobile in foreign loamy sand, clay loam, sandy clay 

· loam and silty clay loam soil:solution slurries (1 :5, w:v) that were equilibrated for 1 hour 
under unspecified incubation conditions. Freundlich Kads values were 9.28 for the loamy 
sand soil, 5.93 for the clay loam soil, 7.14 for the sandy clay loam soil and 8.93 for the 
silty clay loam soil; corresponding .K,c values were 464.0, 312.0, 274.6 and 235.0 mL/g, 
respectively. Respective 1/N values were 0.96, 0.75, 0.81 and 0.84 for adsorption. 
Freundlich Kdes values were not reported. 

METHODOLOGY 

(? .6- 14C]dichloropv~dinol 

Based on preliminary studies, respective equilibration times of 16 and 22 hours were 
chosen for the adsorption and desorption of [2,6- 14C]dichloropyridinol (4-amino-3,5-
dichloro-6-fluoro-2-pyridinol); data were reported in the data analysis and results section 
of the text (p. 22), but were not presented in tabular form. In a separate preliminary 
study, adsorption: of [2,6-14C]dichloropyridinol to amber test vials was observed to be less 
than 1 %; data were not reported. 

For the adsorption phase ofthe defll;litive study, aliquots (14 mL) ofO.Ol M CaC12 

solutions containing [2,6-14C]dichloropyridinol (radiochemical p~ty 96. 7%, specific 
activity 22.5 .uCi!.umoi), at nominal concentrations of0.005, 0.020, 0.26 and 5.0 ppm, 
were added to amber vials containing subsamples (7 g) of sieved (2 mm) Quincy sandy 
loam, Catlin silt loam, Tavares s~d and Pewamo clay soils (Table IV, p. 34); duplicate 
vials were prepared for each· soil type/treatment rate combination. The vials containing 
the soil:solution slurries were equilibrated on. a shaker and maintained in darkness at 
25.1:6 ± 0.11 o C for approximately 16 hours (see Comment #7). ·Following the adsorption 
equilibration period, soil:soluti.on slurries were centrifuged and the supernatants were· 
decanted. Triplicate aliquots of supernatant from each.sample were analyzed for total 
radioactivity by LSC; the limit of detection and limit of quantitation were 5 dpm and. 20 
dprri, respectively (p~ 21 ). The pH of the supernatant was measured for one repli.cate of 
each sample (Table VI, p. 36). Aliquots of filtered (0.45 mm) supernatant from samples 
treated at 5.0 ppm were analyzed by reverse-phase HPLC (C18 ODS Hypersil column) 
using a mobile phase gradient (solvent A:solvent B: 90:10 to 50:50 to 0:100, v:v) of0.5% 
glacial acetic acid in water (unspecified volume ratio; solvent A) and 0.5% glacial acetic 
acid in acetonitrile (unspecified volume ratio; solvent B) with both UV (unspecified 
wavelength) and radioactive flow detection (pp. 20, 21 ); the limits of detection and 
quantitation were 5 dpm and 20 dpm, respectively (p. 21 ). 
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For the desorption phase of the definitive study, soil pellets from the adsorption phase of 
the study were brought to the original weight (soil plus solution) with pesticide-free 0.01 
M CaC12 (p. 20). Vials containing the soil:solution slurries were placed on a shaker and 
maintained in darkness at 25.16::!: 0.11 oc for approximately 22 hours (see Comment #7). 
Following-equilibration, soil:solution slurries were centrifuged and allquots of the 
supernatants were analyzed for total radioactivity by LSC. Aliquots of filtered (0.45 mm) 
supernatant from samples treated at 5.0 ppm were analyzed by reverse-phase HPLC as 
described above. Two additional desorption equilibrations were performed on 
soil:solution slurries treated at 5.0 mg!L; aliquots of filter.ed (0.45 mm) supernatant were 
analyzed by reverse-phase HPLC as described above. 

Adsorption and desorption extracts were either analyzed following collection or stored 
(rozen (-20 to -25 °C) for up to one week prior to analysis (p. 20). Following desorption, 
soil pellets were co~busted and analyzed for total radioactivity by LSC. 

[2.6- 14C]methoxvpvridine 

Based on a preJi~inary study for the adso.rption of [2,6- 14C)methoxypyridine (4-amino-
3,5-dichloro-6-fluoro-2-methoxypyridine), an equilibration period of one hour was 
chosen for the loamy sand soil (Table12, p. 101); equilibration periods were not 
determined for the sandy clay loam, ·silty clay loam and clay loam soils. A preliminary 
study to determine the equilibration period for the desorption phase was not performed. 
Based on the results of a preliminary stability study of [2,6- 14C)methoxypyridine, the 
study_ authors stated that the compound was stable in soi1:solution slurries; however, no 
data were not submitted. An additional preliminary study was performed to determine 

- the adsorption of the compound to the glass tubes (see Comment #7; Table 3,. p. 91): 

For the adsorption phase of the definitive study, aliquots (10 mL) of0.01 M CaCl2 

solutions containing· [2,6- 14C)methoxypyridine (radiochemical purity >99%, specific 
activity 34.1 mCifmrnol), at nominal concentrations ofb.05, 0.1, 0.5 and 1.0 mg/L (actual 
concentrations: 0.043, 0.086, 0.42 and 0_.76 mg!L, respectively), were added to screw­
capped glass tubes containing subsamples (2 g) of sieved (2 mm) foreign. Speyer loamy 
sand, Marcham clay loam, High"vorth sandy clay loam ~d Nimes silty clay loam soils 
(Non-us· soil classifications; see Comment #3); duplicate tubes were prepared for each 
soil type/treatment rate combination: . The tubes containing the soil:solution slurries were 
equilibrated en c; shaker at room temperatUre for one hour; it could not be determined 
whether samples were equilibrated in darkness. A blank containing 0.01 M CaCl2 and 

. four control solutions treated with [2,6- 14C)methoxypyridine at the same concentrations 
as the soil:solution slurries were equilibrated along with the samples. Following the 
adsorption equilibration period, soil:solution slurries were centrifuged and the. 
supernatants were decanted. Aliquots of supernatant from each sample were analyzed for 
tot~l radioactivity by LSC; detection limits were not reported. 
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For the desorption phase of the definitive study, soil pellets from the adsorption phase of 
the study with greater than 25% adsor-Ption were brought to the original weight (soil plus 
solution) with pesticide-free 0.01 M CaCl2• Tubes containing soil:solution slurries were 
placed on a shaker for 1 hour; the temperature was not specified and it could not be 
determined whether samples were incubated in darkness. Following equilibration, 
soil:solution slurries were centrifuged and aliquots of the supernatants were decanted. 
Aliquots of supernatant from each sample were analyzed for total radioactivity by LSC; 
detection limits were not reported. An additional desorption equilibration was performed 
and supernatants were analyzed by LSC.- -

Following the desorption phase of the definitive study, sandy_clay loam, silty clay loam 
and clay loain soils treated at 0.01 mg!L and loamy sand soil treated at 0.5 mg!L were 
e?'tracted for one minute by shaking with acetone; extracts were analyzed by LSC and the 
extraction procedure was repeated twice. After extraction, triplicate subsamples of air­
dried soil were combusted and analyzed for total radioactivity by LSC (p. 81). 

DATA SUMMARY 

[2.6- 14C]dichloropvridinol 

Radiolabeled [2,6-14C]dichloropyridinol (radiochemical purity 96.7%), at nominal 
concentrations of 0.005, 0.020, 0.26 and 5.0 ppm, was determined to be very mobile in 
sandy loam soil:solution slurries ( 1 :2, w:v) and mobile in silt loam, sand and clay 
soil:solution slurries (1 :2, w:v) that were equilibrated in darkness for approximately 16 
hours at 25.H? ± 0.11 °C. Freundlich Kads values were 4.2 for the sandy loam soil, 28.9 
for the silt loam s_oil, 11.9 for the sand soil and 43.7 for the clay soil (Table XIII, p. 43); 
corresponding Koc values were not reported. Respt:;ctive 1/N values were 0.81, 0.81, 0.87 
and 0.85 for adsorptio-n. Freundlich Kdes values determined following approximately 22 
hours of equilibration were 11.1 for the sandy loam soil, 44.6 for the silt loam soil; 19.3 
for the sand soil and 70.9 for the clay soil (Tables XIII, p. 43); corresponding Koc values 
were not reported. Respective 1/N values were 0.77, 0.79, 0.85 and 0.82 for desorption. 
Concentration data for [2,6- 14C]dichloropyridinol in.solut~on and soil following the 
adsorption and desorption phases of the definitive study were not reported ( othe.r than in 
units of dpm/mL and dpm/g). _ 

Material ba!anr.es across all application rates were 85-372% for the cl_ay soil samples, 74-
115% for the silt loam soil samples, 88-101% for the sandy loam soil samples and 7 4-
143% for the sand soil samples (Table XIV, p. 44). 

[2.6- 14C]rilethoxvpvridine 

_ Radiolabeled [2,6- 14C]methoxypyridine (radiochemical purity >99%), at nominal 
concentrations of 0.05-, 0.1, 0.5 and 1.0 mg!L (actual concentrations: 0.0426, 0.0862, 

) ·--~-~~ (/ 
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0.4187,0.7557 mg!L, respectively), was determined to be very mobile in foreign loamy 
sand, clay loam, sandy clay loam and silty clay loam soil:solution slurries (1 :5, w:v) that 
were equilibrated for 1 hour· at room temperature; it could not be determined whether 
samples were incubated in darkness. Freundlich Kads vafues were 9.28 for the loamy sand 
soil, 5.93 for the clay loam soil, 7.14 for the sandy clay loam soil and 8.93 for the silty 
clay loam soil (Table 13, p. 1 02); corresponding Koc values were 464.0, 312.0, 274.6 and 
235.0 mUg, respectively: Respective 1/N values were 0.96, 0.75, 0.81 and 0.84 for 
adsorption (Table 13, p. 1 02). Freundlich Kdes values were not reported. 

Residue concentration data for [2;6- 1.~C]methoxypyridine in solution and soil samples 
following the adsorption and desorption phases of the definitive study were reported only 
for the sandy clay loam, silty clay loam and clay loam soils treated at 0.1 mg!L and the 
loamy sand soil treated at 0.5 mg/L. During· the 1-hour equilibration period, 66.40% of 
the applied radioactivity was·adsorbed to the sandy clay loam soil, 64.41% of the applied 
was adsorbed to the silty clay loam· soil, 69.50% ofthe applied was adsorbed to the clay 
loam soil and q2.64% of the applied wa-; adsorb.ed to .the loamy sand soil (Table 14, p. 
103). Following desorption, 14.01% ofthe applied radioactivity was desorbed from the 
sandy clay loam soil, 13.10% of the applied was desorbed from the silty clay loam soil, 
7.30% ofthe applied was desorbed from the clay loam soil and 24.16% ofthe applied 
was desorbed from the loamy sand soil (Table 14, p. 103). 

Material balances were 92.64% for the sandy clay loam soil treated at 0.1 mg!L, 86.67% 
fo.r the silty clay loam soil treated at 0.1 mg!L and 92.70% for the clay loam soil treated 
at 0.1 mg!L and 94.68% for the loamy sand soil treated at 0.5 mg!L (Table 14, p. 103 ); 
material balances were only repone~ for samples treated at these concentrations. 

COMMENTS 

[2.6- 14C]dichloropvridinol 

L Solution and soil residue concentration data were reported in units of dpm/mL and 
dpm/g, respectively. The validity of the sttidy could not be adequately assessed because 
adsorption and desorption "residue concentration data were incomplete. Figures 6-7 (pp. 
51-52) report incomplete raw and derived concentration data. 

2.. ·Material balances across all application rates varied with several recoveries falling 
outside.the reasonable range of90-115% (Table XIV, p. 44). It was unclear whether data 
from these samples were used for adsorption and desorption coefficient calculations. 

3. ·One-of two replicates o(the clay soil samples.treated at 0.020 ppm was. lost during the 
adsorption phase of the study (Table IX, p. 39) and one of two replicates of the sand soil 



samples treated at 0.26 ppm was lost (Table XIV, p. 44). The study authors stated that 
this sample was "lost in processing for mass balance only." 

4. Freundlich Koc values were not reported. 

5. Analysis by HPLC indicated that [2,6- 14C]dichloropyridinol was stable in soil:solution 
slurries; following the adsorption and desorption phases of the study, mean · 

·concentrations of parent compound were 96.5 ±.1.4% and 9~.2 ± 0.9%,_ respectively (p. 
20). 

7. The study authors stated that-adsorption-and desorption equilibration periods were 16 ± 1 
hours and 22 ± 2 hours, respectively. 

8. Desorption isotherms of [2,6- 14C]dichloropyridinol were plotted using solution 
concentrations from the first desorption of each application rate utilized as well as by 
using the solution concentrations of [2,6- 14C]dichloropyridinol for each of three 
successive desorptions for the highest nominal application rate (Figures 10-13, pp. 55-
~8). Desorption coefficients reported in this review were calculated from desorption 
isotherms for the first desorption of each application rate. Data obtained from soil 
samples treated at least four different application rates are required to calculate valid 
Freundlich desorption coefficients. 

9. The study authors indicated the Catlin silt loam used for t~is study was the same type of 
soil used in an aerobic metabolism study (p. 17). 

10. The study authors stated that the soils were stored in darkness under refrigeration . 
(temperature unspecified) prior to use (p. 17). 

· 11. The study authors stated that the Koc values determined -for sandy loam, silt loam, sand 
and clay soils indicated that [2,6- 14C]dichloropyridinol has intermediate to low mobility 
in these soils (p. 26). 

[2.6- 14C]methoxvpvridine 

1. Because adsorption and desorption residue concentration data were only reported for the 
sandy clay ham, silty clay loam and clay loam soil samples treated at 0.1 mg!L and the 
loamy sand soil samples treated at 0.5 mg!L (Table·14, p. 1 03), the study is inadequat~. 
More complete re.sults from the adsorption and desorption phases of the definitive study 
are needed to examine the residue concentrations and material balances. 

2. A pre1iminary study was performed to determine eq·uilibration period for the adsorption 
of[2,6- 14C]methoxypyridine in loamy sand soil (Table 12, p. 101); equilibration periods 
were not determined for the other three soils. In addition, a preliminary study to 
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determine the equilibration period for the desorption of [2,6- 14C]methoxypyridine was not 
performed. 

3. The Speyer loamy sand soil (Germany), the Marcham clay loam soil (U.K.), the 
Highworth sandy clay loam soil (U.K.), and the Nimes silty clay loam soil (France) were 
not characterized using the USDA classification system, nor were they adequately 
compared with domestic (USA) soils. 

4. Based on reported carbon content (Table 13 p. 1 02), at least one of the tested soils did not 
have an organic matter content of less than 1%. 

5. Freundlich Kdes values were not reported. 

. . 

6. In the preliminary study petformed to determine the adsorption of [2,6-
14C)methoxypyridine to the glass tubes, recoveries of 82.7% and I 05% of the applied 
radioactivity were reported (Table 3, p. 9I). The study authors stated that adsorption did 
not occur and that the low recovery (82.7%) of one ofthe replicates was due to volatile 
loss (p. 82). However, this was not observed in the second replicate (1 05%). 

7. In a preliminary study, analysis by TLC indicated that [2,6- 14C]methoxypyridine was 
stable in CaCl2 solution during a I6.5-hour equilibration period;. concentrations of [2,6-
14C]methoxypyridine determined by normal phase and reverse phase TLC were 99.0-
99.4% and 100% ofthe applied, respectively (Table 4, p. 92). 

8. The study authors stated. that the desorption phase of the study was only performed on 
soil pellets from the adsorption phase of the study with greater than 25% adsorption (p. 
77). 

I 0. The study authors stated that the soils were stored moist under refrigeration and in 
darkness prior to use. The study authors also stated that the soils utilized in this study 
were the same soils used in an aerobic soil metabolism study for fluroxypyr butoxypropyl 
ester (p. 73). 

11 ,. The study authors stated that the Kads and Koc values determined for the loamy sand, clay 
loam, sandy clay loam and silty clay loam soilsindicated that [2,6- 14C]methoxypyridine 
has i!ltermediate to low mobility in these soils (p. 87). 

12. The study was conducted ·under OECD Guideline 106 and was submitted as an appendix 
(Appendix A) to the [2,6- 14C]dich1oropyridinol study. The study was very poorly written 
and organized with regard to details of the methods. · 

,' 
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CONCLUSIONS 

Field Dissipation- Terrestrial 

1. This study is scientifically valid and provides information on the dissipation of 
fluroxypyr MHE (4-amino-3,5-dichloro-6-fluoro-2-pyridylox)'acetic acid, 1-methylheptyl 
ester) and fluroxypyr (acid equivalent; 4-amino-3,5-dichloro-6-fluoro-2-pyridyloxyacetic 
acid) under field conditions in Missouri (MO), North Dakota (NO), and Washington 
(WA). 

2. This study does not meet Subdivision N Guidelines for the partial fulfillment of EPA data 
requirements on the terrestrial field dissipation of fluroxypyr ivlHE and fluroxypyr (acid) 
f9r the following reason: 

(i) adequate storage stability data were not presented for soils of the test sites, 
although a storage stability study was conducted (see Comment# 1 ). 

3. This study may be upgraded wit_h the submission of frozen storage stability data for 
fluroxypyr MHE, fluroxypyr (acid), and metabolites using soils obtained from the 
respective test sites. 

4. Total fluroxypyr residues (fluroxypyr MHE plus fluroxypyr) dissipated in Putnam silty 
clay loam, Gardena sandy clay loam, and Quincy loamy sand soils in MO, ND, and W A, 
respectively, with respective registrant-calculated half-lives of24.8, 36.3, and 13.2 days 
in plots vegetated with spring wheat (see Comment #7); however, tabular values for total 
fluroxypyr residues were not submined. In the 0- to 6-inch soil depth, fluroxypyr MHE 
was present at maximum concentrations of 29 to 140 ng/g soil by 3 to 7 DA T; fluroxypyr 
(acid) was observed at maximum concentrations of 180 to 220 ng/g. The metabolite 
pyridinol (4-amino-3,5-dich1oro-6-fluoro-2-pyridino1) was observed at a maximum 
concentration of 12 ng/g in ND, sporadically at <1 0 ng/g in W A, and was not detectable 
in MO. The metabolite methoxypyridine (4-amino-3,5-dichloro-6-fluoro-2-
methoxypyridine) was observed at maximum concentrations of 25 to 50 ng/g at all three 
test sites. Fluroxypyr MHE and its metabolites were not detected below the 6-inch depth, 
except for methoxypyridine in \VA at two months after treatment (2 MAT), which was 
observed at <10 ng/g in the 6- to 12-inch and 12- to 18-inch soil depths. 

In samples obtained from the 0- to 1- or 2-inch depths at each site (0 and 3 Df.T only), 
concentrations of fluroxypyr MHE and fluroxypyr (acid) were substantially higher when 
compared to the 0- to 6-inch depth. · 

! 
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METHODOLOGY 

Fluroxypyr MHE (XR.!\1-5316, 26% a.i.; EC formulation) was broadcast applied as a 
single postemerg.ence spray at a nominal rate of0.25 lb acid equivalents (a.e.)/A (lx the 
proposed maximum rate) onto Putnam silty clay loam, Gardena sandy clay loam, and 
Quincy loamy sand soils in three field plots ( 14000-18000 square feet with 6 designated 
subplots (for sampling) of 15 to 30 feet x 100 feet; pp. 67-69), one each located in MO, 
ND, and \VA; all plots were vegetated with spring wheat. Untreated control plots (2500-
6400 square feet) were located at least 147 feet from the treated plots at each site {p. 14). 
Application rates were: not verified directly, but recoveries of total fluroxypyr from soil 
on the day of application were 76.0%, 88. 7%, and 104.8% of the appiied (0- to 6-inch 
depth) in MO, ND, and WA, respectively; respective recoveries. were 134.1%, 122.1%, 
and 127.3% ofthe applied in the 0- to 2-inch depth (Table VI, p. 34; see Comment #2). 
Total water input via irrigation and precipitation was 137, 135, and 153% ofthe 30-year 
historical precipitation average in .MO, ND; and WA, respectively. Pan evaporation data 
were not reported·for any site. 

Fifteen soil cores were randomly collected at each sampling interyal in two phases. Soil 
cores (approximately 2.25-inch i.d.) were collected from the 0- to 6-inch depth using a 
two-stage hydraulic probe with an acetate sleeve (p. 15). A second core (approximately 
1. 75-inch i.d.) wa? theri collected to a depth of 48 inches. The 6- to 48-inch cores were 
sectioned into 6-inch increments (p. 16) and all cores were composited by depth 
increment (into three replicates of five cores each) at each sampling interval. In the 
control.plots, 15 soil cores'were collected and combined by depth (6-inch increments) 
into a: single composite sample. )\t 0 and 3 days after treatment (DAT), 15 additional 
s~ples were collected from each site (using a bulb planter) from the 0- to 1- or 2-inch 
depths and were used in estimating the concentration of fluroxypyr initially present in the 
soil. All samples were frozen shortly (time interval unspecified) after collection and· 
stored frozen until analysis. To assess the stability of fluroxypyr and its metabolites 
during shipping and handling, two soil samples from each site were fortified separately 
with fluroxypyr, pyridinol, and methoxypyridine at 142, 14.2, and 28.4 ng/g fluroxypyr 
equivalents, respectively (p. 17) at 0 DAT, 1 or 2 DAT; 3 or 4 DA T, 6 months after 
treatment (MAT), and ·12 MAT. The 0 DA T soil samples were also fortified with 
fluroxypyr MHE at 1.42 ng/g (fluroxypyr acid equivalents). Mean recoveries for 
fluroxypyr, pyridinol, and methoxypyridine (averaged across all sampling intervals and 

· stndy sites) were 
85% ± 33, 64% ± 15, and 96% ± 15, respectively (p. 19; see Comment #9). The registrant 
stated that the low recoveries for pyridinol reflected uncertainties in quantifying this 
analyte at a fortification level (approximately 11.1 ng/g moist soil) th~t was near its limit 
ofquantitation (10 ng/g.oven-dry soil; p. 19). Mean recovery of total fluroxypyr 
(fluwxypyr MHE plus fluroxypyr acid equivalent) was 118% ± 7. 



Missouri: Fluroxypyr MHE (Xfuvl-5316, 26.6% a.i.; EC formulation) was applied as a 
single postemergence spray at 0.25 a. e./ A onto a plot ( 18000 square feet with six 
designated subplots of 30 feet x 100 feet, 0 to 1% slope; pp. 13, 67) of Putnam silty clay 
loam soil (7.2% sand, 64.8% silt, 28.0% clay, 1.82% organic'matter, pH 7.5, CEC 13.72 
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.meq/1 00 g; Table 1, p. 28) vegetated with spring wheat at the 1-leaf growth stage near 
Leonard, MO. A seven-year plot history indicated no prior usage of fluroxypyr or related 

·compounds (p. 14). The depth to the seasonal high water table was estimated by the 
registrant to be 70 feet (p. 13). Total water input via precipitation and irrigation was 
13 7% of the 30-year historical precipitation average (Table III, p. '3 1 ). Environmental 
conditions were measured at Shelbina, MO, 15 miles from the test site; pan evaporation 
data were not reported. Soil cores were collected randomly at 0, 3, 7, 14, and 21 DA T, 
and 1, 2, 3, 4, 5, 6, 10, and 12 iv1AT (p. 134); samples were stored 81-525 days prior to 
analysis. 

North Dakota: Fluroxypyr MHE (Xfuv1-5316, 26.6% a.i.; EC formulation) was applied 
as a single p.ostemergence spray at 0.25 a.e./A onto a plot (15600 square feet with six 
designated subplots of 16.67 feet x 100 feet, 0 to 1% slope; pp. 13, 68) of Gardena sandy 
clay loam soil (59.2% sand, 16.8% silt, 24.0% clay, 2.87% organic man_er, pH 6.2, CEC 
15.55 meq/1 00 g; Table 1, p. 28) vegetated with spring wheat at the 1..: to 2-leaf grow1h 
stage near Larimore, ND. A seven-year plot history indicated no prior usage of 
fluroxypyr or related compounds (p. 14). The depth to the seasonal high water table was 
estimated by the registrant to be 2.5 feet or less (p. 13). Total water input via 

. precipitation and irrigation was 135% of the 30-year historical precipitation average 
(Table IV, p. 32). Environmental conditions were measured at Grand Forks, ND, 25 
miles from the test _site; pan evaporation da:ta were not reported. Soil cores were collected 
randomly at 0, 3,.7; 14, and 21 DAT, and 1, 2, 3, 4, 5, 6, 12, and 18 MAT (p. 134); · 
samples were stored 80-508 days prior to analysis. 

\Vashington: Fh.iroxypyr MHE (XRlvi-5316, 26.6% a.i.; EC formulation) was applied as 
a single postemergence spray at 0.25 a.e./A onto a plot (14400 square feet with six 
designated subplots of 15. feet x 100 feet, <2% slope; pp. 13, 68) of Quincy loamy sand 
soil (81.2~ sand, 12.8% silt, 6.0% clay, 0.88%organic matter, pH 6.8, CEC 6.80 
meq/1 00 g; Table 1, p. 29) vegetate_d with spring wheat at the 1- to 2-leaf growth stage 
m~ar Ephrata, WA. A seven-year plot history indicated no prior usage offluroxypyr or 
related compounds (p. 14) .. The depth to the seasonal hi.gh water table was estimated by 
~he re·gistrant to be 47 feet (p. 13). Total water input via precipitation and typical 
irrigationwas·153%·ofthe 30-year historical precipitation average (Table V, p. 33). 
Environmental conditions were measured at Wenatchee, W A, 25 miles from the test site; 
pan evaporation data were· not reported. Soil cores were collected ra~domly at 0, 3, 7, 13, 
and 21 DAT, and 1, 2, 3, 4, 5, 6, and 12 MAT .(p. 134); samples were stored 92-693 days 
prior"to analysis. · 



5 

Soil samples collected from all three field sites were analyzed for fluroxypyr MHE, 
fluroxypyr (acid), pyridine!, and methoxypyridine. Fluroxypyr MHE was extracted (by 
shaking) with acetone/0.1 N I{Cl (90: 10, v:v). After evaporation of the acetone, the 
extract was diluted with additional 0.1 N HCl and applied to a C 18 solid phase extraction 
(SPE) column. The column was dried and residues were eluted with an iso-octane/ether 
solution (ratios unspecified). The ether was removed by evaporation and the iso-octane 
extract was analyzed by GC (DB-\VAX column; MRID 44080355, p. 12) with electron 
capture detection (ECD). The method for determining fluroxypyr Iv1HE was designated 
analytical method ACR 91.10 (p. 121). The limit.ofdetection (LOD) and the limit of 
quantitation (LOQ) were 8 and 26 ng/g, respectively (p. 123; see Comment #4). 

Methoxypyr_idine, pyridinol, and fluroxypyr (acid) were extracted as described above, 
e~cept that the method was" modified to include a robotic system of extraction (designated. 
analytical method GR..i\193.03; pp. 122, 123). FOF methoxypyridine determinations, the _ 
acid extract (remaining after evaporation of the aceton.e, as described above) was adjusted 
to a basic pH (unspecified) and extracted with hexane. The hexane extract was applied to 
a silica gel column and eluted with methyl-t-butyl ether (MTBE); methyoxypyridine 
residues were extracted into decane and analyzed by GC/MS _(DB-5 capillary or DB-170 1 
columns; MRID 44080355, p. 12) with the detector operating in the selective ion 
monitoring (SIM) mode. The LOD and LOQ were 4 and 14 ng/g, respectively (p. 123; 
see Comment #4 }. 

For pyridinol and fluroxypyr determinations (analytical method GRM 93.03; pp. 122, 
123), the acid extract (from the initial extraction) was applied to a C18 column and 
fluroxypyr acid equivalent and pyridinol residues were eluted with ethyl ether:hexane 
(70:30, v:v). The eluent was diluted with MTBE and separated into two aliquots. From 
one aliquot, fluroxypyr was extracted with acetone (acidified with phosphoric acid to 
unspecified pH), derivatized with trimethylsilyl-diazometharie, extracted into toluene, and 
analyzed by GC/MS (DB-WAX or DB-1701 columns; MRID 44080355, p. 12) with the 
detector operating in the selective ion monitoring (SIM) mode. The LOD and LOQ were 
4 and 12 ng/g, respectively (p. 123; see Comment #4). 

The registrant s_tated that data reported for treated samples were expressed on a 
fluroxypyr acid equ!valent basis and ·summed across all depths to account for rapid . . 

hydrolysis of the parent to fluroxypyr acid and for. losses due to lt:aching (p. 20). 

. . 
Mean analytical method recovery from 66 soil samples fortified with the parent at 10-500 
ng/g was l 04% ± 19 (Table II, pp. 135, 136). Mean recovery of fluroxypyr (acid) from 
.117 samples fortified at 10-1000 ng/g was 82 ± 11% (Table III, pp. 137-140). Mean 
recovery of pyridinol from 112 samples fortified at 10:.200 ng/g was 101% :i: 14 (Table 
IV ;pp: 141-144 ). Mean recovery of methoxypyridine from 117 samples fortified at 10-
200 ng/g was 95% ± 14% (Table V, pp. 14.5-14_8). Sample data were corrected for soil 
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moisture and method recoveries. Occasional analytical method recovery sample sets 
were low (see Comment #5). 

StoraQe Stabilitv Studv (MRib 44080355) 
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In a separate storage stability (MRID 44080355), subsamples (150-200 g) of Catlin silty 
clay loam soil obtained from Henry County, IL (soil characterization data were not 
submitted; see Comment #1), were fortified separately with fluroxypyr .tviHE, fluroxypyr 
acid equivalent, and p.Y,ridinol at 0.10 j.Lglg for each co.mpound (p. 1 0) and stored frozen 
(temperature not specified); 20 g soil subsamples were fortified with 0.10 J.Lglg 
methoxypyridine (see Comment #6). Samples fortified with the parent were analyzed 
( analyticaf method ACR 91.1 0) after 0, 3, 8, 11, 32, 92, 119, 200, and 422 days of 
s!orage. Samples fortified with fluroxypyr acid equivalent and pyndinol were analyzed 
(method GRM 93.03) after 0, 7, 31, 92, 199,429, and 938 days of storage (pp. 10, 11). 
Samples fortified with methoxypyridine were analyzed (analytical method GRM 93.03) 
after 0, 3, 7, 30, 92, 184,414, and 923 days for storage (pp. 10, 11). Recoveries of parent 
wee 94-107% after 0-938 days of storage (p. 13); recoveries ofpyridinol wee 90-103% 
after 0-938 days of storage (p. 14); and recoveries ofmethoxypyridine were 92-108% 
after 0-923 days of storage .. Samples were analyzed in duplicate or triplicate and 
recovery data were corrected for concurrent procedural recoveries for each compound 
(pp. 18-29). Samples collected from· all_ three sites were stored frozen (temperature not 
specified) 80-693 days prior to analysis (pp. 10-14 ). 

DATA SUMMARY 

Fluroxypyr MHE ( 4~amino-3,5-dichloro-6-fluoro-2-pyridyloxyacetic, 1 methylheptyl 
ester) broadcast applied as a single postemergence spray at a nominal rate of0.25 a.e./A 
(lx the proposed maximum rate) dissipated (as the sum of the parent plus fluroxypyr acid. 
equivalent) in Putnam silty clay loam, Gardena sandy clay loam, and Quincy loamy sand 
soils in MO, ND, and W (\.,respectively, with respective registrant-calculated half-lives of 
24.8, 36.3, and 13.2 days in plots vegetated with spring wheat; half-lives were calculated 
from 0 DA T(see Comment #7). The parent and fluroxypyr (acid) were confined 
primarily" to the 0- to 6-inch soil depth; no data were reported for analyses of the parent 
below the 6-inch depth at MO and W A. The fluroxypyr metabolites 

· 4-amino-3,5-dichloro-6-fluoro-2-pyridihol (pyridinol) and 

4-amino-3 ,5-dichloro-6- f1 uoro-2-methoxypyridine (methoxypyridine) 

were-detected at all three test locations primarily in the 0- to 6-inch soil depth. Total 
fluroxypyr residues were not reported in tabular form and residue concentration means 
were not reported for any sampling interval. 
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Missouri: Total fluroxypyr (fluroxypyr MHE plus fluroxypyr acid) dissipated with a 
registrant-calculated half-life of24.8 days in Putnam silty clay loam soil vegetated with 
spring wheat (Figure 14, p. 48; see Comment #7). In the 0- to 6-inch depth, fluroxypyr 
MHE was initially observed at soil concentrations of 53 and 75 ng/g (in two of three 
composite samples), was <26-88 ng/g by 3 OAT, and was <26 and 29 ng/g (in two of 
three composite samples) at 7 DAT (Table X, pp. 157, 158). Samples were not analyzed 
for fluroxypyr MHE after 7 DA T. 
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In the 0- to 6-inch depth, fluroxypyr (acid) was observed at soil concentrations of 94-120 
.ng/g at 0 DA T, was I 00-150 ng/g by 3 DA T, and increased to a maximum of 160-190 
ng/g by 7 DAT (Tables XII-XIV, pp. 163, 164). Pyridine! was not detectabie·in any 6-
inch depth increment down to 18 inches. Methoxypy_ridine was first observed in the 0- to 
6_:-inch depth at <10 ng/g (in two of three composite sampies) at 14 OAT, was variable 
(10-26 ng/g) between 21 DAT and 10 MAT, and was <10 ng/g (in-two ofthree composite 
samples) at 12 MAT (Tab_les XIV-XIX, pp. 162-167). ·Methoxypyridine was not detected 
below the 6-inch depth. 

In samples obtained from the 0- to 1- or 2-inch depths at 0 and 3 DA T, concentrations of 
the parent and metabolites were substantially higher. In the 0- to 2-inch depth (0 DAT, 
15 samples) concentrations of the parent and fluroxypyr acid·equivalent were 200-870 
ng/g and 350-850. ng/g, respectively·(Table X, pp. 157-158; Table XII, p. 160). In the 0-
to l-inch depth (3 DA T," 15 subsamples)concentrations of the parent and fluroxypyr 
(acid) were 73:-390 ng/g and 490-1100 ng/g, respectively; pyridine! w~s observe.d at 
concentrations of <1 0-17 ng/g (Table X, pp. 157, 158; Table XIII, p. 161 ). 
Methoxypyridine was not detectable in the 0- to l-inch or 2-inch depths at 0 and 3 DA T. 
The 0- to 1- or 2-inch depths were not analyzed after 3 DAT. 

North Dakota: Total fluroxypyr (fluroxypyr MHE plus fluroxypyr acid) dissipated with a 
registrant-calculated half-life of 36.3 days· in Gardena sandy clay loam soil vegetated with 
spring wheat (Figure i 5, p. 49; see Comment #7). In the 0- to 6-inch depth, fluroxypyr 
MHE was initially observed at soil concentrations of 87-100 ng/g at 0 DAT, was 91-140 
ng/g by 3 OAT, and was 51-70 ng/g at 7 DAT (Table XX_, pp. 169, 170). Samples were 
not analyzed for fluroxypyr MHE after 7-DAT. 

In the 0- to 6-inch depth, fluroxypyr (acid) was observed at soil concentrations of 70-77 
ri.g/g at 0 DAT, increased to 140-220 ng/g by 7 OAT, and plateaued at-92-160 ng/g 
between 14 DAT_and 1 MAT (Tables XXII-XXV, pp. 172-175). Fhroxypyr acid them 
decreased to 19-48 ng/g by 2 MAT, <1 0-14 ng/g by 3 MAT, and was nqt detectable by 6 
MAT {Tables XXVI-XXX, pp. 176-180). Fluroxypyr (acid) was not detected below the 
6-inch depth, except at 7 DA T where it was detected at 11-30 ng/g in the 6~ to 12-inch 
deptn.· Pyridine! was first observed in the 0- to 6-inch depth at <10 ng/g (in one of three 
samples) at 14 DAT, was <I 0-12 ng/g at 2 MAT and was not detectable at 3 MAT; 
pyridine! was not detected below the 6-inch depth at any sampling interval. 
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Methoxypyridine was first observed in the 0- to 6-inch depth at <1 0 ng/g at 21 DA T, was 
variable (24-50 ng/g) between 2 and 14 MAT, and was 21-30 ng/g at 18 iv1A T. 
Methoxypyridine was not detected below the 6-inch depth. 

In samples obtained from the 0- to 2-inch depth at 0 and 3 DA T, concentrations of the 
parent and metabolites were substantially higher. In the 0- to 2-inch depth (0 OAT, 15 
samples) concentrations of the parent and fluroxypyr (acid) were 210-440 ng/g and 220-
420 ng/g, respectively (Table XX, pp. 169, 170; Table XXII, p. 172); pyridinol was 
observed at concentrations of <1 0 ng/g (in four of 15 samples). At 3 DAT (15 samples), 
concentrations of the parent and fluroxypyr acid equivalent were 140-530 ng/g and 240-
1600 ng/g, respectively (Tabl(XX, pp. 1g9, 170; Table XXIII, p. 173). Pyridinol (at 3 
DA T) and methoxypyridine (at .0 and 3 DA T) were not detectable. The 0- to 2-inch 
d.epths were not analyzed after 3 DAT . 

. WashinQton: Total fluroxypyr (fluroxypyr MHE plus fluroxypyr acid) dissipated with a 
registrant-calculated half-life of 13.2 days in Quincy loamy sand soil vegetated with 
spring wheat (Figure 16, p. 50; see Comment #7). In the 0- to 6-inch depth, flur.oxypyr 
MHE was initially observed at soil concentrations of 54-72 ng/g at 0 OAT, decreased to 
<26-47 ng/g by 3 OAT, and was <26 ng/g (composite of3 samples) at 7 OAT (Table 
XXXI, pp. 182, 183). Samples were not analyzed for fluroxypyr MHE after 7 OAT. 
Residue concentration means were not reported. 

In the 0- to 6-inch depth, fluroxypyr (acid) was observed at soil concentrations of 120-
150 ng/g at 0 DAT, increased to a maximum of 180 ng/g (composite ofthree samples) by 
7 DAT, and decreased to 94-100 ng/g by 14 DAT, 35-44.ng/g by 21 OAT, and <10-16 
ng/g (in two ofthree samples) by 1 MAT, and was not detectable by 2 MAT (Tables 
XXXIII-XXXVII, pp. 185-189). Fluroxypyr (acid) was not detected below the 6-inch 
depth, except at 21 OAT where it was detected at <10-14 ng/g in the 6- to 12-inch depth. 
Pyridinol was nrst observed in the 0- to 6-inch depth at <1 0 ng/g between 3 and 21 DA T, 
and was not detectable at 1 MAT; pyridinol was not detected below the 6-inch depth at 
any sampling interval. Methoxypyridine was first observed in the 0- to 6-inch depth at 
<10 ng/g at 14 DAT, was variable (17-25 ng/g) between 21 DAT and 1 MAT, decreased 
to <1 0 ng/g by 3 iv1A T, and was sporadically detected at <1 0 ng/g between 4 and 12 
MAT (Tables XXXVIII-XL, pp. 190-192). Methoxypyridine was not detected below the 
6-inch depth, except at 2 MAT where it was qbserved at <10 ng/g in the 6-12-inch and 
12- to 18-inch soil depths. 

COMMENTS 

1. Thesoils used in the field di~sipation study (MRIO 44080347; 0- to 6:-inch depth, Table 
I, pp. 28, 29) were Putnam silty clay loam (MO), Gardena sandy clay loam (NO), and 
Quincy lo.amy sand (WA). A Catlin silty clay loam soil from a site in Henry County, IL, 
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was used to assess the stability of fluroxypyr MHE and its metabolites in frozen storage 
(MRID 44080355, p.l 0). The soil used in the storage stability study was not 
representative of the soils found at the test sites, particularly in ND and W A. Differences 
in texture, bulk density, moisture content, CEC, pH, and/or microbial populations/activity 
could differentially affect the.stability of the analytes in frozen storage. It is 
recommended that storage stability studies be conducted using soils obtained from each 
test site. 

2. Application rates were not verified by use of monitoring pads or other valid means. 
Expected soil concentrations of total fluroxypyr residues wer~ not calculated by the . 
registrant, nor were the soil concentration data expressed as total fluroxypyr residues in 
tabular form. However, recoveries of total fluroxypyr from soil on the day of application 
~ere reported as 76.0%, 88.7%, and 104.8% of the applied (0- to 6-inch depth) in MO, 
ND, and WA, respectively; respective recoveries were 134.1%, 122.1%, and 127.3% of 
the applied in the 0- to 2-inch depth (Table VI, p. 34). 

In the absence of soil monitoring pad data, application rates may be verified by 
comparison of the expected 0 DA T soil concentrations of total fluroxypyr residues 
(fluroxypyr MHE plus fluroxypyr acid) at each site with the measured 0 DA T soil 
concentrations .. The registrant should provide total (summed) residue concentration data 
for total fluroxypyr in tabular form and calculate mean concentrations for these 
compounds (and the metabolites) for each sampling interval. The registrant should also 
calculate the expected concentrations of total fluroxypyr at 0 DA T. Separate calculations 
of the expected total fluroxypyr concentrations in soil should be made for each site due to 
.differences in soil bulk density. 

3. Detailed descriptionsoft4e instrumentation used with residue analytical methods ACR 
.91.1 0 and GRM 93.03 were not included in the terrestrial dissipation study (MRID 
4408034 7), but were described in the accompanying storage stability study (MRID 
44080355). 

4. The limits of detection (LOD) and limits of quantitation (LOQ) for each analyte were 
·calculated by the registrant from the recovery data obtained from soil samples fortified 
with ea.ch analyte at 10 ng/g (p. 123 ). The registrant stated that the target LOD and LOQ 
values (5 and 10 ng/g, respectively) for the fluroxypyr (acid), pyridinol, and 
methoxypyridine \vere used in this study because they were the lowest levels at v.rhi.:h the 
samples were fortified with these analytes (pp. 123, 124). For fl·~roxypyr iv1HE (the 
patent), the registrant-calculated statistical values for LOD and LOQ (8 an·d 26 ng/g, 
respectively) were used in this study because they were higher than the target values. 

5. ConcUrrent analytical method recoveries of the parent and its metabolites from soil 
samples fortified separately with each analyte at 10-500 ng/g soil were variable. Field 
sample data were ,corrected for method recoveries on their respective days of analysis. 

I 
I 
I 
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Analytical method recoveries of fluroxypyr .MHE from 66 soil samples fortified at I 0-300 
ng/g were 46-142% of the applied (Table II, pp. 135, I36), including one set of six 
samples that were 46-96% (p. I36); recoveries from 53 of 66 samples were 2:70% and· 
s; I20%. 

Analytical method recoveries of fluroxypyr (acid) from 117 samples fortified at 10-500 
ng/g were 58.6-II8.2% ofthe applied (Table III, pp. I37-I40); recoveries from IOO of 
II7 samples were 2:70% and s; I20%. · 

Analytical method recoveries of pyridine! from II2 samples fortified at I 0-200 ng/g were 
60.9-128.6% of the applied (Table IV, pp. 141-~44); r~coveries from 102 of 112 samples 
were ~ 70% and s; 120%. 

Analytical method recoveries of methoxypyridine from 1I7 samples fortified at I 0-200 
ng/g were 53.8-I28.0% ofthe applied (Table V, pp. I45-I48); recoveries from II2 of II7 
samples were~ 70% and s:: I20%. 

6. Soil subsamples to be fortified with fluroxypyr MHE, fluroxypyr (acid), and pyridine! 
(150-200 g) were initially weighed into plastic bags, separately·fortified with each 
compound (dissolved in acetone) at 0.10 J.J.g/g soil, and transferred to metal paint cans 
prior to frozen storage. The registrant stated that due to the volatility of 
methox.ypyridine, 20-g subsamples of soil were weighed directly into the metal paint 
cans, then fortified with O.I 0 J.J.g rnethoxypyridine/g soil. 

7. The registrant assumed first-order dissipation kinetics for total fluroxypyr residues 
(fluroxypyr.MHE plus fluroxypyT) at each site and plotted best-fit curves. Half-live·s 
were calculated from 0 DA T as well as from the sampling interval \vhere peak 

:concentrations (3 or 7 DA T) of total fluroxypyr were observed: Half-lives calculated 
from the 0 DAT sampling interval were reported above. Half-lives calculated using the 
peak concentration sampling intervals as time= 0 were 9.0 or 16 days, I4.3 or 21.3 days, 
and 9.6 or I2.6·days in MO, ND, and \VA, respectively. The.two values reported for each 
site reflect discrepancies betweer1: the half-lives reported in Figures 14-16 (first value; pp. 
48-50) and the text (second value; p. 22). No explanation was provided for the 
.discrepancies in the reported half-lives between the Figures 14-16 and the text (p. 22). 
Additionally, dissipat~on curves were presented as the disappearance of the "percent of 
applied, on an acid equivalent (a. e.) basis.;, It is not clear whether the half lives o: total 
fluro.xypyr were calculated using the "percent of applied" valu'!s or using the measured 
total fluroxypyr soilconcentrations. Clarification of this issue by the registrant is 
necessary. 

Adairionally, because half-life calculations were determined based on the dissipation of 
fluroxypyr MHE plus flurox)'pyr (acid), the registrant should provide total (summed) 
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residue concentration data for total fluroxypyr in tabular form and report mean 
concentrations for these compounds {and the metabolites) for each sampling interval. 

8. It is preferred that soil residue concentration data be presented in tabular form as the 
mean concentrations of all the replicates for a given sampling interval, in addition to the 
values presented for the individual replicates. 

9. Field spike recoveries for all analytes across all sites and sampling intervals were 
extremely variable. Recoveries of fluroxypyr (acid), pyridinol, and methoxypyridine 
ranged 35% to 241%,34% to 85%, and 65% to 116%, respectively (Tables XLI-LVI, pp. 
194-209). The impact on the study of unusually low or high recoveries of analytes from 
field spike samples at particular sampling intervals was not discussed by the registrant. 
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1. This study is of questionable validity and does not provide useful information on the 
bio~~~umulation of fluroxypyr l'v1HE ( 4-ani.ino·-3,5-dichloro-6-fluoro-2- · 
pyridinyloxyacetic acid, 1-methylheptyl ester) in fish. While a method validation study 
indicated ~hat HPLC column recoveries of radioactivity from fish tissue extracts were 
adequate, column recoveries of radioactivity from fortified water samples were only 67% 
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and 65% of the applied for samples analyzed at 30 minutes and 24 hours posttreatment, 
respectively. Because reported aqueous concentration data represented adjusted values 
(to account for parent compound loss presumed to have occurred during column 
injection), bioconcentration factors (BCF) based on the aqueous concentration of the 
parent compound are questionable. Additionally, the aqueous concentration of the parent 
compound was not constant, but varied from 0.168 to 0.42 ng/mL throughout the 
exposure period. 

2. This study does not meet Subdivision N Guidelines for the fulfillment of EPA data 
requirements on bioaccumulation in fish for the following reasons: 

(i) rainbow trout were used to study the bioaccumulation of fluroxypyr MHE in a 
laboratory sening; the recommended species is either bluegill sunfish or channel 
catfish; 

(ii) the analytical method was inappropriate and could not adequately recover the 
parent compound or. its degradates from water samples; · 

(iii) the aqueous concentration of the pesticide (in the form of the parent compound) 
was not reasonably constant, but varied between 11% and 29% of the nominal· 
application (based on values adjusted to correct for method inadequacies); and 

(iv) complete tissue concentration data (for the parent compound and the major 
degradate) were not reponed for each tissue type and sampling interval. 

3. Radiolabeled residues accumulated in rainbo\v trout that were exposed to pyridine ring­
labeled [14C-2,6 ]fluroxypyr MHE at approximate!); 1.5 ng/mL (with a mean parent 
compound concentration of only 0.3 ng/mL. and the remainder attributed to the degradate 
fluroxypyr acid), with maximum total radioactivity bioconcentration factors of 6.06x for 
edible (muscle), 53.87x for nonedible (head, skin, viscera and skeleton) and 62.11x for 
whole fish tissues (based on review·er calculations). However, the aqueous concentration 
of parent compound was variable and the analytical method for the determination of the 
parent compound in aqueous solution was questionable; concentrations of [14C]residues in 
fish tissues were also variable \Vith time. The only major degradate observed in each 
tissue type was the hydrolysis product fluroxypyr (acid); complete residue concentration 
data were not reported. Depuration was rapid, with the accumulated ['"C]residues 
e.liminated from the edible fish tissues by day 3 and from the whole fish tissues by day 7; 
depuration of accumulated residues from nonedible tissues was variable. However, no 
[

14C]residues Were detected in day 1 through day 4 depuration period water samples; no 
other water samples were collected during depmation. 

.j. 



METHODOLOGY 

Prior to study initiation, rainbow trout (Oncorhynchus mykiss Walbaum) eggs were 
fertilized in the laboratory under red light, transferred to a salmonid hatcher and 
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incubated at approximately 11.5 oC; embryos were held in the hatcher until the majority 
initiated swim-up activity (pp. 12, 13). The fish were then transferred to holding tanks 
containing sand-filtered, dechlorinated (with activated charcoal), irradiated (UV) Lake 
Huron feed water (12° C, hardness 67-80 mg/L as CaC03, alkalinity 46-57 mg/L as 
CaC03, pH 7.7-7.9, conductivity 230-260 .umhos/cm) and were fed a standard laboratory 
diet until they reached a body weight ofD.3-0.5 g. All fish were acclimated for at least 14 
days prior to study initiation. 

_flow-through aquatic exposure systems were prepared using two 43-L glass aquaria lined 
with Teflon bags (0.005-inch thickness) to minimize adsorption of the test compound to 
the glass. The test water (described above) was continuously supplied at a mean 
measured flow rate of 255 Llday (I 77 mL/min; approximately 6 turnovers/day). Five 
days prior to the introduction of fish into the aquaria, the exposure tank \Vas treated with 
pyridine ring-labeled C4C-2,6 ]fluroxypyr MHE (4-amino-3,5-dichloro-6-fluoro-,2-
pyridinyloxyacetic acid,·l-methylhepryl ester; specific activity 26.7 mCi/mmole, 
radiochemical purity 98.5%), dissolved in dimethylformamide (DMF), at a nominal 
concentration of -1.5 ng/mL; the compound was introduced into the test water by injection 
with a syringe pump adjusted to deliver a constant nominal flow rate (1 0 ,uL/min). The 
control tank was treated only with DiYIF at a concentration (<0.1 mLIL) similar to that 
occurring in the exposure tank. The aquaria were placed in a water trough and 
maintained at 12 ± 2 °C; fluorescent lighting was used with a photo/dark period of 16 · 
hours/8 hours per day. 

Rainbow trout (306; mean weight 0.38 ± 0.11 g, length not specified) were placed into 
each aquarium and the aquaria were covered with plexiglass lids and continuously aerated 
to maintain a dissolved oxygen content of>60% of saturation (p. 14). The fish were fed a 
standard laboratory diet; uneaten food and fecal matter were generally removed by 
siphoning approximately one hour after feeding or as required. During the exposure 
period, four fish were collected at days 0, 1, 3, 7, 10, 14, 16,21 and 28 to determine total 
radioactivity in whole fish tissues; four additional fish were collected at each interval for 
the determination oftotalradioactivity in the edible (muscle) and nonedible (head, skin, 
viscera and skeleton) tissue. Additional fish (number unspecified) w~re collected at 
exposure days 3, 7, 14, 16,21 and 28 for the charc:..;terization ofradiolabeled residues in 
whole fish, edible and nonedible tissues. Water from each aquarium was sampled daily 
during the uptake phase of the study to determine temperature, flow rates and total 
radioactivity. Water samples obtained at sampling intervals described for.fish were also 
analyzed for dissolved oxygen and pH. Duplicate samples were obtained from the 
control tank, with the exception of triplicate samples removed on exposure days 19-21, 
while six replicate samples were obtained from the exposure tank at most sampling 
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intervals (not including weekend or depuration days on which triplicate samples were 
removed). Single samples were obtained from the mixing (dosing) chamber daily, with 
the exception of exposure days 5 and 6. 

Following a 28-day exposure period, fish from the treated and control aquaria \Vere 
respectively transferred to clean aquaria for a I7-day depuration period. Fish were 
collected at depuration days 0.5, I, 3, 7, I 0, I4 and I7 for the determination of total 
radioactivity in the edible (muscle) and nonedible (head, skin, viscera and skeleton) 
tissue. During the depuration period, water samples were collected daily from each 
aquarium for the first four days only to determine total radioactivity; water sampling was 
terminated after four days of depuration due to the lack of radioactivity observed in the 
water. 
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Because incomplete dissolution of the lipophilic test substance was anticipated, despite 
the use of DMF and a concentration of parent material below the water solubility of the 
compound, water samples (from each tank and the mixing chamber) were centrifuged 
prior to analysis to ensure only the detection of dissolved test material.· Water samples 
and mixing chamber samples collected daily were analyzed directly for total radioactivity 
by LSC (p. 15); the method detection limit was 0.01 ng/mL. To characterize radioactivity 
in water samples, selected samples were centrifuged and an aliquot of the supernatant was 
mixed with methanol (1 mL) and glacial acetic acid (50 mL) plus approximately 100 f.l.g 
each of non-radio labeled fluroxypyr MHE, fluroxypyr, and fluroxypyridinol standards (p. 
16). An aliquot ofthe mixture was analyzed by reverse-phase HPLC (CIS column) with 
a mobile phase gradient of (Solvent A) acetonitrile:methanol (50:50, v:v) and (Solvent B) 
distilled, deionized water, both with 1% acetic acid (A:B: 20:80 to 25:75 to I 00:0, v:v); 
both UV (254 run) and radioactive flow detection were used (pp. 20, 2I). The method 
detection limit for HPLC analysis of water samples was 0.04 ng per 0.5-mL fraction (p. 
22). Eluent fractions were collected and analyzed by LSC. 

In a method validation study (raw data not reported) for the analysis of water samples, 
HPLC recoveries of radioactivity from samples fortified with (14C-2,6 ]fluroxypyr MHE 
and analyzed 30 minutes and 24 hours posttreatment were 67% and 65% of the applied, 
respectiv~ly (p. I7). Respective recoveries following LSC analysis were 86% and 89% 
of the applied. The study authors assumed the material loss during HPLC analysis to be 
the result of adsorption of the parent compound to syringe or injector surfaces. Because it 
was also assumed that the losses were not attributed to the main degradate (fluroxypyr), 
only parent compound recoveries were corrected (based on LSC recoveries versus HPLC 
recoveries) to account for material lost through adsorption (see Comment #I). 

Fou!" <::>f the fish removed from the exposure tank at each sampling interval were 
solubilized in Soluene-350 and analyzed for total radioactivity by LSC; data were 
corrected for quenching and counting efficiency (p. 18). The remaining four fish \vere 
dissected into edible (muscle fillets) and nonedible portions (head, skin, viscera and 

i 
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skeleton) prior to solubilization and LSC analysis. Both whole fish and inedible tissues 
were each sectioned into quarters prior to solubilization; reported data represent total 
radioactivity detected in the respective segments (four segments for each of four replicate 
samples) divided by the total weight of the tissues for all four samples. The method 
detection limits for LSC analysis of solubilized edible, nonedible and whole fish tissues 
were 0.3 ng/g, 0.3 ng/g and 0.4 ng/g, respectively (pp. 22, 23). Total radioactivity in 
whole fish tissues or separated tissue portions of control fish were determined using only 
one replicate for each sampling interval. To characterize radioactivity if! fish tissues, 
additional fish sampled at 16 and 28 days posttreatment were dissected into edible and 
nonedible portions or left whole, and frozen (temperature unspecified). Tissue samples 
were homogenized (method not specified) while frozen and extracted three times with 
methanol containing 0.1% acetic acid. The combined extracts were concentrated, 
redissolved in methanol:acidified (0.5% phosphoric acid) water (50:50, v:v) and analyzed 
by LSC for total radioactivity (p. 19). Aliquots of the extracts were analyzed by HPLC 
(within one week of collection) as described previously for the water samples; the method 
detection limit was 0.05 ng per 0.5-mL fraction (p. 22). Nonextracted (14C]residues in 
tissue samples were quantified by solubilizing the post-extracted tissues followed by LSC 
analysis. Selected extracts from pooled day-28 samples ( 4 samples of 20 fish each) were 
isolated from methanol extracts by partitioning with chloroform and separated using 
HPLC; collected radioactive fractions were analyzed by GC/MS to confirm compound 
identities (p. 21 ). 

In a method validation study (raw· data not reported) for the analysis of fish tissue 
samples, mean extraction efficiencies from muscle and viscera tissue samples fortified 
with pyridine ring-labeled (14 C-2,6]fluroxypyr MHE and the metabolite (14C ]fluroxypyr 
were 95.8% and 93.6% of the applied, respectively; mean HPLC recoveries of · 
radioactivity were 95.7% and 94.1% of the applied, respectively (p. 20). Total 
radioactivity recoveries by LSC from muscle and viscera tissue samples were 105.3% and 
102.2% of the applied (p. 19). 

To determine the frozen storage stability of the pesticide in fish tissues, a single replicate 
of whole fish extract sample (day ·1 0) was analyzed by LSC inunediately follo~ing 
preparation and was reanalyzed following 60 days of frozen storage (approximately -10 
°C). Recovery of total radioactivity following frozen storage was 94% of that recovered 
initially (p. 34 ). Residue characterization of the whole fish extract by HPLC following 
storage indicated that relative concentrations of parent compound and the de gradate 
fluroxypyr were similar to those observed in the unstored extract (p. 34). 

DATA SUMMARY 

Radiolabeled residues accumulated in rainbow trout that were exposed to pyridine ring­
labeled [14C-2,6 ]fluroxypyr MHE (radiochemical purity 98.5%) at a nominal 

f 
i , 
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concentration of 1.5 ng/mL under flow-through aquarium conditions. The actual mean 
concentration of the parent compound was reported (p. 27) as approximately 0.3 ng/mL 
(with the remaining radioactivity anributed to the degradate fluroxypyr); however, the 
analytical method of determining the parent compound aqueous concentration was 
questionable. Mean total [14C]residues (reported as fluroxypyr MHE equivalents) were 
highest in the nonedible tissues (58.6 ± 19.4 ng/g) compared with edible (6.0 ± 2. 7 ng/g) 
and whole fish tissues (52.4 ± 26.1 ng/g; Table 7, p. 45). Maximum mean concentrations 
of total [14C]residues occurred on day 21 for each tissue type; mean radioactivity was a 
maximum concentration of 9.4 ng/g in edible tissues, 83.6 ng/g in ndnedible tissues and 
96.4 ng/g in whole fish tissues (Table 7, p. 45). Concentrations of [14C]residues were 
variable with time, however, exhibiting a decrease in concentration from day 1 to day 1 0, 
followed by an increase in concentration up to day 21, with a rapid decrease observed by 
day 25 in both nonedible and whole fish tissues; in edible tissues, a similar pattern was 
seen from day 3 onward. The only major degradate observed in each tissue type was 
confirmed by GC/MS as the hydrolysis product 

4-amino-3,5-dichloro-6-fluoro-pyridyloxyacetic acid (fluroxypyr, acid 
equivalent). 

Complete residue concentration data for [14C-2,6]fluroxypyr and its degradates were not 
reported. At day 28, 1.4% (0.2 ng/g) and 91.9% (10.1 ng/g) ofthe radioactivity 
recovered from edible tissue samples was present as [14C-2,6 ]fluroxypyr MHE and 
fluroxypyr, respectively; for nonedible tissue samples, respective values were 5.1% ( 1.8 
ng/g) and 83.7% (29.8 ng/g; Table 9, p. 47). Maximum bioconcentration factors (BCF; 
calculated by the reviewer as described in Comment #3) based on total radioactivity 
(including radiolabeled fluroxypyr iv1HE and fluroxypyr) were 6.06x for edible (muscle), 
53 .87x for nonedible (head, skin, viscera and skeleton) and 62.11 x for whole fish tissues. 
Depuration was rapid, with the accumulated [14C]residues eliminated from the edible fish 
tissues by day 3 and from the whole fish tissues by day 7 (Table 7, p. 45). Accumulated 
[

14C]residues were not observed in nonedible tissue at day 7, but were detected at 2.4, 6.8 
and 1.3 ng/g on depuration days 10, 14 and 17, respectively. 

The conc~ntration of [14C]residues (in fluroxypyr MHE equivalents) in the water during 
the exposure period ranged from 1.17 to 1.95 ng/mL, with a mean of 1.53 ng/mL; no 
radioactivity was detected in (day 1 through 4) water samples during the depuration 
period (Table 4, p. 42).· The only degradate detected in exposui"e water samples was the 
_hydrolysis product fluroxypyr (acid). Residue characterization analysis of selected 
samples indicated that the majority (mean of 80%) of radioactive residues detected in 
aquarium water was present as the degradate fluroxypyr (Table 5, p. 43). The measured 
concentration of [14C-2,6]fluroxypyr MHE ·in the water at each sampling interval \vas 
questionable, however, due to the presumed adsorption of the compound to the syringe 
and injectpr (used in HPLC analysis) and the subsequent adjustment of parent compound 
values as described previously in the methods as well as in Comment# 1 below.· 



Throughout the 28-day exposure and 17-day depuration period, the temperature of the 
water ranged from 12.0 to 13.7 °C, the pH ranged from 7.42 to 7.94, and the dissolved 
oxygen content ranged from 7.55 to 10.01 mg/L (Table 3, p. 41). 

CO!vlMENTS 

7 

I. In a method validation study using water samples fortified with pyridine ring-labeled 
[ 14C~2,6 ]fluroxypyr MHE, radioactivity recoveries using LSC analysis were 86% and 
89% of the applied for samples analyzed at :50 minutes and 24 hours posnreatment, 
respectively. Respective HPLC recoveries were 67% and 65% of the applied, 
respectively. The study authors assumed, based on relative water solubilities of the 
parent compound and the major degradate fluroxypyr, that the material loss during HPLC 
analysis was the result of adsorption of the parent compound (as opposed to the. 
hydrolysis product, fluroxypyr) to syringe or injector surfaces. Based on tills conclusion, 
total radioactivity and parent compound aqueous concentration data were adjusted or 
corrected by the study authors (based on differences in LSC recoveries versus HPLC 
recoveries) to account for material lost through adsorption (p. 17). 

It is the conclusion of the reviewer that the analytical method was inappropriate for the 
quantification of the parent compound in water samples. It is also noted that, despite the 
rapid depuration observed,-no [14C]residues were detected in depuration water samples; it 
is unclear whether tills may have resulted from the inadequacy of the analytical method. 
Adequate gas chromatography (GC) methods were demonstrated in a fluroxypyr 
terrestrial field dissipation study (.MR.ID 4408034 7) submitted by the registrant. It is 
suggested that this method be modified to facilitate the analysis of fluroyxpyr MHE. 
residues in water samples. 

. . 
2. Complete tissue concentration data (for the parent compound, the major degradate and 

any minor degradates) were not reported for each. tissue type and sampling interval; 
instead, values (for the parent compound and the major degradate only) were reported for 
selected tissue types at selected intervals (Table 9, p. 47) .. Although large samples offish 
were rem()ved at.day 28 for the purpose of metabolite identification, residue 
concentration data were reporte~ only for the edible and nonedible tissues for this 
sampling interval. No minor metabolites were identified, although the study authors 
noted (in footnote "a" of Table 9) that not all of the applied (and recovered) radioactivity 
detected in fish tissue samples was accuunted for by the parent compound and the single 
major.degradate. 

3. Bio~_O..!ICentration factors for edible, nonedible; and whole fish tissues were calculated by 
the reviewer by dividing the mean measured concentration of [14C]residues in the fish 
tissues at each sampling interval (Table 7) by the mean measured water concentration up 
to and including the respective sampling day (calculated by reviewer based on data 
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reported in Table 4). This method enabled the reviewer to determine the maximum mean 
bioconcentration factors. In contrast, the study authors calculated BCF's using a 
SimuSolv computer modeling program. Using a two-compartment model, total 
radioactivity BCF values of 21 x, 217x and 167x were determined for edible, nonedible 
and whole fish tissues, respectively (Table 8, p. 46). Using a four-compartment model 
which accounted for parent compound plus metabolites (fluroxypyr acid here), respective 
BCF values for fluroxypyr MHE were determined to be 0.6x, 25x and 26x for edible, 
nonedible and whole fish tissues (Table I 0, p. 48). 

4. Concentrations of (14C]residues in fish tissues were variable with time for each tissue type 
and did not exhibit definite plateaus, but decreased (after a first "peak" at day I or day 3) 
and then increased to a maximum, followed by a rapid decr~ase. The study authors stated 
that the observed variability in tissue concentrations, which precluded the determination 
of a plateau, may have been the result of an inconsistent parent compound exposure 
concentration (p. 29). The review·er considers this a likely explanation based on the 
aqueous concentration of parent compound as displayed in Figure 7 (p. 56) and the tissue 
accumulation patterns displayed in Figures 8, 9 and 10 (top graph in each; pp. 57-59). 
Thus, tissue accumulation was dependent on the concentration of parent compound in the 
test water, rather than on the total radioactivity (from parent compound plus the degradate 
fluroxypyr) present. 

5. As noted above, due to variability in tissue [14C]residue concentrations (assumed to result 
from variable parent compound aqueous concentrations) concentration plateaus in fish 
tissues could not be determined. The study authors stated that mean total radioactivity in 
fish tissues could be used as an estimate of the concentration plateau for each tissue type 
and, based on this method of determination, plateau levels were concluded to have · 
occurred at day 1 for nonedible and whole fish tissues and at day 3 for edible tissues (p. 
28). The reviewer does not concur with the study authors' conclusion that the estimated 
concentration plateaus are an acceptable substitute for observed plateaus. 

6. A water solubility of approximately 115 ng/mL was reported for fluroxypyr MHE; 
however, the temperature at which the solubility was determined was not specified· (p. 9). 
The revic;wer notes that the reported water solubility of test compounds are generally 
determined at 20-25 °C, while this bioaccumulation study was performed at 12° C. The 
study authors noted that the water solubility of the degradate fluroxypyr acid was 91 
mg/L at 20° C and that this was significantly greater than the water solubility of the parent 
compound (p. 17). The water soluLility of fluroxypyr acid was reported.ly 7.95± 0.04 
g/L at pH 7.5 (MRID# 44080349). 

7. Bas.~~ on the results of previous acute studies with rainbow trout, the 96-hour LC5~ value 
for fluroxypyr MHE was determined to range from 3 to 13 mg/L (8 to 19 mg/L in one 
study) anq the no-observed effect concentration was a range of 1.0-1.8 mg/L (p. 11 ). In a 
separate study, rainbow trout and golden orfe showed no mortality or sublethal effects 

j. 
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when exposed to fluroxypyr MHE at concentrations ranging from 0.18 to 5 mg/L (p. 1 1 ). 
Based on these results, an exposure concentration of 1.5 JJ.g/L (approximately 0.03% of 5 
mg/L) was chosen for the study reviewed here. 

8. The study authors stated that mortality rates of 1.3% and 0.3% were observed in the 
exposure and control tanks, respectively, during the uptake phase of the study (p. 15). 

9. Rainbow trout _were used to study the bioaccumulation of fluroxypyr !v1HE in a laboratory 
setting; it is recommended that either bluegill sunfish or channel catfish be used.· 

10. The frozen storq.ge temperature was not reported in the methods section of the study. 
However, the study authors noted that the single sample analyzed to determine the 
storage stability of the pesticide in whole fish tissues was stored at -1 oo C. 

11. The study authors stated that the fraction of total radioactivity in the mixing chamber 
water attributed to the parent compound was observed to be relatively low (44%) at 
exposure day 15 (27). The chamber was removed at that point, cleaned and reinstalled. 
The study authors stated that, as depicted in Figure 6, a follow-up analysis of the mixing 
chamber water indicated a "marked increase in the fluroxypyr MHE composition 
compared to the day 15 analysis." 

) '. 



DATA EVALUATION RECORD 
ALGAE OR DIATOM EC50 TEST 

GUIDELINE 123-2 (TIER II) 

1. CHEMICAL: Fluroxypyr PC Code No.: 128959 

2. TEST MATERIAL: 4-amino-3,5-dichloro-6-fluro-2-methoxypyridine 
(a metabolite offluroxypyr) Puritv: 99.9% 

3. CITATION 
Authors: 

Title: 

Studv Completion Date: 
Laboratorv: 

Sponsor: 
Laboratorv Report ID: 

DP Barcode: 
MRIDNo.: 

H. D. Kirk and A. M. Landre 
Evaluation of the phytotoxicity of 4-amino:-3,5-dichloro-6-
fluro-2-methoxypyridine to green algae, Selenastrum 
.capricornutum Printz 
October 6, 1995 
The Environmental Toxicology & Chemistry Research 
Laboratory, Dow Chemical Company 
DowEianco 

. DECO-ES-3029 
D231718 
440803-41 

4. REVIEWED BY: F. Nicholas Mastrota, Wildlife Bioilogist, ERB II, EFED 

.Signature: ~' ~ J}1~. Date: I0/7/97 

5. PEER REVIEW BY: Andrew Bryceland, Fishery Bioilogist, ERB II, EFED 

6. STUDY PARAIWETERS 

Definitive Test Duration: 
Type of Concentrations: 

120 hours 
Nominal 

7. CONCLUSIONS: The concentratio11 of 4-ainino-3,5-dichloro-6-fluro-2-methoxypyridine (a 
metabolite of fluroxypyr) that is predicted to cause 50% inhibition of population growth of 
Selnastrum capricornutum is 2.4 ppm ai. Concentrations of0.94 ppm or less caused no 
observed effect on cell density. 

Results Synopsis 
EC50 : 2.4 ppm ai 
NOEL: 0.938 ppm ai 

95% C.l.: 1.8-3.2 ppm ai 
Slope: 2.82 

-



8. ADEQUACY OF THE STUDY 

A. Classification: Supplemental. 

B. Rationale: The studywas not conducted in compliance \\<ith FIFRA Good Laboratory· 
Practices. 

C. Repairability: Not repairable. 

9. GUIDELINE DEVIATIONS 

1. The study was not performed according to the FIFRA Good Laboratory Practices, 
although the report states that the study "followed the basic principles of Good Laborat9ry 
Practices". 

2. The progression of doses was 4X, whereas a 2X or 3X progression is recommended. 

3. The sttidy report did not mention if daily obser-Vations were made. 

10. SUBMISSION PURPOSE: Section 3 registration ofFluroxypyr MHE 

11. MATERIALS AND METHODS 

A. Test Organisms 

Species 
Skeletonema costatum 
Anabaena jl os-aquae 
Sele_nastrum capricornutum 
Navicula pelliculosa 

Initial Number of Cells 
3,000 - 10,000 cells/ml 

Nutrients 
Standard formula, e.g. 20XAAP 

B. Test System 

Selenastrum capricornutum 

- 10,000 cells/ml 

Algal assay medium (AAM) 

l:;::_._.::.::~::-·:t::::_;;·c:::::.::::·::::::;~~-~;:~Gi~i~Hri~:··.c'rii~:~~:i:'::::::::_:::;;::.:·::t:·::::,-:::t.:.:::!::f:::::::.-~.,:~:.-=::::.r::::~·::·:::::i::-.. _:::.:::::;::i::~:-.~:.:it~~tiri:&~r;nif6.ifu:~i6ii:::;:::·::·:::;:::::::::::.:~·:i::::_;:.·.;··it:·:~::.;:l 

I Solv~nt . .. I Acetone c~o.I milL) I 



DP Barcode: 0231718 

Temperature 
Ske1etonema: 20°C 
Others: 24-25 oc 

Light Intensitv 
Anabaena: 2.2 Klux (±15%) 
Others: 4.3 Klux (±15%) 

Photoperiod 
Skeletonema: 

14 h light, 10 h dark or 
16 h light, 8 h dark 

Others: Continuous 

pH 
Skeletonema: approx. 8.0 · 
Others: approx. 7.5 

C. Test Design 

Dose range 
2X or 3X progression 

Doses 
at least 5 

Controls 
negative_ and/or solvent 

Replicates per dose 
3 or more ( 4 or more for Navicula) 

Duration of test 
120 hours 

Daily observations were made? 

Method of Observations 

Maximum Labeled Rate 

3 

MRID No.: 440803-41 

24±2°C 

4.3 Klux 

Continuous 

7.2-8.1 

4X 

6 

· Negative and solvent controls were used. 

... 

.) 

Not reported 

Cellular counts 

For parent compound: 
1.5 lb ae/acre 



DP Barcode: D231718 MRJD No.: 440803-41 

12. REPORTED RESULTS 

Quality assurance and GLP compliance 
statements were included in the report? 

No. There was a quality insurance 
statement, but the study did not comply with 
GLP. 

Initial and 120 h cell densities were 
measured? · 

Yes 

Control cell count at 120 hr ~2X initial Yes 
count? 

Initial chemicaf concentrations measured? No 
(Optional) 

Raw data included? Yes 

Dose Response 

Media Control 203.1 

Solvent Control 210.4 

0.015 243.8 

0.059 240.2 

·o.234 218.0 

0.938 180.2 

3.80 69.41 

15.0 1.404 

Other Significant Results: None. 

4 

8.1 

8.3 

-17.9 8.3 

-16.2 8.5 

-5.42 8.4 

12.9 8.4 

66.4 7.5 

99.3 7.2 



DP Barcode: D231718 MRID No.: 440803-41 

Statistical Results: 

Statistical Method: Linear regression of log concentration versus cell counts, Dunnett's test 

EC50: 2.164 ppm 95% C.I.: Not reported 

Slope: Not reported NOEC: 0.938 ppm 

13. Verification of Statistical Results 

Statistical Method: Nonlinear regression (Bruce and Versteeg, 1992), Williams test 

. . 
EC50: 2.4 ppm ai 95% C.l.: 1.8-3.2 ppm ai 

Slope: 2.82 NOEC: 0.938 ppm ai 

14. REVIEWER'S·COMMENTS: None . 

. ' 
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445272-00 

30S/2E 
March 31, 1998 ~ .. Dow AgroSciences 

Document Processing Desk 6(a)(2) 
Office of Pesticide Programs (7504C) 
U.S. Environmental.Protection Agency 
Room 266A, Crystal Mall 2 
I 921 Jefferson Davis Highway 
Arlington, VA 22202 

Attention: Ms. Joanne I. Miller/PM-23 (7505C) 

STARANE F (EPA ALE SYMBOL: 62719-EIL) A.I.: FLUROXYPYR METIIYLHEPTYL ESTER (.MHE) 
STARANE EC (EPA Fll.E SYMBOL: 62719-ElA) 
EPA PETITION NO. 6F4772 
RESPONSE TO OAT A EVALUATION RECORDS CONCERNING THE REVIEW OF ECOLOGICAL STUDIES 

SUBMITTED IN THE FLUROXYPYR APPUCA TION FOR PESTICIDE REGISTRATION DATED AL'GUST 6. 
1996 

On October 7, I 998, we received your letter dated <?ctober I, 1997 (including memorandums dated 
July 28, 1997 and July 30, 1997). This review contained a number of Data Evaluation Records (DERs) for 
the ecotoxicological evaluation of fluroxypyr methylheptyl ester, the active ingredient in Starane* F herbicide and 
Starane EC herbicide. The memorandum dated July 28, 1997 addressed MRIDs 44080308 through 44080313 and 
MRID 44080339. The memorandum dated July 30, 1997 addressed MR.IDs 44080314, 44080335 through 4408033S. 
and 44080340. While most of the ecological effects data were found to be acceptable, three studies were not; the.se 
included: 

I. 

2. 

3. 

Aquatic plant study on the freshwater diatom, Navicula pelliculosa (MRID #44080339) 
Classified: Invalid (repairable) on review dated July 28, I 997 
Fluroxypyr 1-Methylheptyl Ester: The Toxicity to the Freshwater Diatom, Navicula pelliculosa 
Study ID: ES-3075, Author: Milazzo, D.P. et. al, Study Completion Date: June 4, 1996 

Estuarine/marine study examining the shell deposition effects with the Eastern oyster 
(MRID #4408031 0) (:lassified: Supplemental (not repairable) on the review dated July 28, 1997 
Auroxypyr 1-Methylheptyl Ester: Acute Row-Through Mollusc She.ll Deposition Test 
Study ID: 646-DO (DECO-ES-2625), Author: Boeri, R.L. et. a!, Study Completion Date: January 12, 1996 

Chronic toxicity of fluroxypyr MHE to the daphnid Daphnia magna Straus (MRID #44080314) 
Classified: Supplemental (may be upgraded) on review dated July 30, 1997 
Evaluation of the Chronic Toxicity of Fluroxypyr l-iv1ethylheptyl Ester to the Daphnid, Daph/zia magna 
STRAUS. Study ID: DECn-ES-3079, Kirk, H.D. et.al, Study Completion Date: July 15, 1996 

In the enclosed attachment, I am forwarding a response from our Environmental Sciences Laboratory, in the fonn of;; 
letter addressed to me, ihat addresses the concerns brought forward in these DERs. This response contains additional 
information to support the above studies so that they may be-judged acceptable. The aquatic plant stu.dy on th(', .. 
freshwater diatom, Navicula pelliculosa (MRID 44080339) has been upgraded and is being submitted as su;>;>!e'llCntal 
data. 

• Tradcrn::trk of Dow·AgroScicnccs LLC 

. . . . . . . 
.. . . . 

Data Sub Exo Tox JJJ 3-:W kO.C ... . . . . . 

4: ••••• . . . . 
• • t •• . . . . . . 



i'vls. Joanne I. Millcr/Pl\·1-23 (7505C) 
STAR.ANE F.(EPA FILE SYMBOL: 62719-EIL) A.I.: FLUROXYPYR METIIYLHEPTYL ESTER (MHE) 
STA.RANE EC (EPA RLE SYl\-IBOL: 62719-EIA) 
EPA PETITION NO. 6F4772 
RESPONSE TO DATA EVALUATION RECORDS CONCERNING TilE REVIEW OF ECOLOGICAL STUDIES 

SUBMITTED IN TilE FLUROXYPYR APPLICATION FOR PESTICIDE REGISTRATION DATED AUGUST 
6, 1996 

March 31, 1998 
Page 2 

Contents of Submission 

Volume/Guidelines MRID NO. 

Volume I 
(Administrative) 

Volume 2 
123-2. 
6(a)(2) 
consideration 

44527201 

Contents/Studv 

Transmittal document (this letter) 
General Summary for Public Release (I) 

Complimentary Copy: Letter from Kent B. Woodburn, Ph.D. (The Dow 
Chemical Company) to John J. Jachetta (Dow AgroSciences) dated 314/98 
Pages 1-14 
Complimentary Copy: EPA letter dated 10/1/97 
Complimentary Copy: EPA Memorandum dated 7/28/97 
Complimentary Copy: EPA Memorandum dated 7/30/97. 
Complimentary Copy: DER on MRID 44080339 dated 6/26/97 
Complimentary Copy: DER on MRID 44080310 dated 7/28/97 
Complimentary Copy: DER on MRID 44080314 dated 7/25/97 

SUPPLEMENTAL REPORT FOR: FLUROXYPYR 1-METHI1JIEPTYL 
ESTER: TilE TOXICITY TO TilE FRESHWATER DIATOM. Na\·icula 
pelliculosa 

Kirk, H.D. eta/. 
Study ID: ES-3075 
Pages: 1-44 

;\larch 17, 1998 

(3 copies) 

Thank you for your consideration of this additional information. If you have other questions or concerns reg·arding 
these, or any studies, please contact me at (317) 337-4672 or Joyce Armstrong, Registration Assistant for this 
product, at (317) 337-4657. 

~£~fo-
Regulatory Manager 
Regulatory Success- Americas 
(317) 337-4649 (FAX) 

JJJ/j I a/Is 

Enclosures 

. . . 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
Office of Pesticide Programs 

DOW AGROSCIENCES LLC 
9330 ZIONSVILLE ROAD 308/3E 
INDIANAPOLIS, IN 462681054 

Report of Analysis for Compliance with PR Notice 86-5 

Thank you for your transmittal of 04/01/98. Our staff 

h ,, 

has completed a preliminary analysis of the material. The results are 
provided as follows: 

Your submittal has not been analyzed for compliance 
with PR Notice 86-5, due to the fact that it was 
submitted under the requirements of FIFRA section 
6(a)2. A copy of your transmittal letter is enclosed, 
annotated with Master Record ID's (MRIDs) assigned to 
each document submitted. 
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444648-00 

308/2E 
January 19, 1998 

~MDo'v AgroSciences 

Document Processing Desk 
Office of Pesticide Programs (7504C) 
U.S. Environmental Protection Agency 
Room 266A Crystal Mall 2 
1921· Jefferson Davis Highway 
Arlington, VA 22202 

Attention: Joanne I. Miller/PM-23 (7505C) 

FLUROXYPYR: PP#6F4772 
EPA FILE SYMBOL NUMBER: STARANE* F (62719-EIL) 
EPA FILE SYMBOL NUMBER: ST ARAI\TE EC (62719-EIA) 
DATA SUBMISSION- PUBLIC INTEREST DOCUiVIENT 

A Public Interest Document (PID) is being provided to the Agency supporting the registration of 
Fluroxypyr (Starane*) to control herbicide-resistant kochia and volunteer potato in cereal grains. This 
assessment provides background on the specific benefits of tluroxypyr and revi-ews use rates, 
application methods, and availability of alternative (herbicides and non-chemical control methods). 

Contents of Submission 

Volume 

. Volume I 
(Administrative) 

Volume 2 
(N/A) 

• Tr.~dem:uk of Dow AgroScicnccs LLC 

MRIDNO. Contents/Study 

Transmittal document (this letter) 
General Summaries for Public Release (I) 

Public Interest Document Supporting the Registration 
of Ruroxypyr (Starane*) to Control Herbicide-Resistant 
Kochia and Volunteer Potato in Cereal Grains 

Nelson, J.E., eta/. January 14, 1998 
Study ID: PID- 10352 
Pages: 1-65 (3 copies) 

()"'" Suh !'Ill JJJ 1-I'J ls.uoc 

I 
I ' .-
t {_._..I _../ 



Jo:m11<: I. Miller!P}.·l-23 (7505C) 
FLLiROXYPYR: PP#6F4772 
EPA FILE SY\IBOL NUMBER: ST ARA.NE* F (62719-EIL) 
EPA FILE S't;o.!BOL NU}.!BER: STARANE EC (62719-EIA) 
D.-\ T.-\ SUB;\IISSION - PUBLIC INTEREST DOCU;\·!ENT 
Janu:uy 19, 1998 
P:1ge 2 

If you require further information, please contact me at (317) 337-4672, or Joyce Armstrong, 
Registration Assistant for this product, at (317) 337-4657. 

John J. Jachetta, Ph.D. 
Regul:ltory \lanager 
R~gulatory Success Americas 
,_317•337-4649 (FAX) 

J]] lj 1:!11 s 

Enck~sures 

,·.:: Bruce Riggle, Registration \·lanager 
L. nited .-\eri Products 
~ !9 18th St.. P.O. Box 1286 

Greeley. Colorado 80632 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
Office of Pesticide Programs 

DOW AGROSCIENCES LLC 
9330 ZIONSVILLE ROAD 308/3E 
INDIANAPOLIS, IN 462681054 

Report of Analysis for Compliance with PR Notice 86-5 

Thank you for your transmittal of 01/22/98. Our staff · 

F·: . :!t'. 
... :· ... 

has completed a preliminary analysis of the material. The results are 
provided as follows: 

Your submittal was found to be in full compliance with 
the standards for submission of ·data contained in PR 
Notice 86-5. A copy of your bibliography is enclosed, 
annotated with Master Record ID's (MRIDs) assigned to 
each document submitted. Please use these numbers in 
all future references to these documents. Thank you for 
your cooperation. If you have any questions concerning 
this data submission, please raise them with the 
cognizant Product Manager, to whom the data have been 
released. 

I . ,. 
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308/2E 
January 9, 1998 

~.Dow AgroSciences 

Document Processing Desk 
Office of Pesticide Programs (7504C) 
U.S. Envirorunental Protection Agency 
Room 266A Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Attention: Joanne L Miller/PM-23 (7505C) 

FLUROXYPYR: PP#6F4772 
EPA FILE SYMBOL NUlvlBER: STARANE* F (62719-EIL) 
EPA FILE SYMBOL NUt-.-lBER: STARANE EC (62719-EIA) 
REVISION TO DATA FORMAT DEFICIENCY ON SUBMISSION DATED AUGUST 6, 1996 

Enclosed please find three copies of a replacement page (18R) for your current page 18 of study number 
K-129976-0 12 (MRID 44080321 ). This study was originally submitted August 6, 1996 on the Application for 
New Registraiion- Section 3, with the Petition for Permanent Tolerance for Fluroxypyr Methylheptyl Ester 
(MHE) Residues on Wheat, Barley and Oats. • 

The EPA Data Review from Linda Taylor dated September 25, 1997 listed this study as acceptable. 
However, it was noted on page II of the review that the CAS No. referred to in the study was incorrectly 
reponed as 81406-3 7-3. 

We are enclosing a Complimentary Copy of a letter sent to me from T. K. Jeffries of The Dow Chemical 
Company explaining the actions taken to correct the CAS number on this study to read CAS No. 693 77-81-7. 

Correction 

Revised Page 
18R 

Volume No. 

Volume 23 
(83-4) 

6(a)(2) consideration 

Fluroxypyr: Two Generation Dietary Reproductive 
Toxicity Study in Sprague-Dawley Rats 

Vedula, U. et.al 
Study 10: K-129976-012 

June 19, 1996 
(3 copies of 
replacement page) 

If you require fu-rther information, please contact me at (3 17) 33 7-4672, or Joyce Armstrong, Registration 
Assistant for this product, at (317) 33 7-4657. 

. sl['t D-£Ib 
{J.h: J. J:d., Ph.D 

Regulatory Manager 
U.S. Regulatory, Toxicology and 

Environmental Chemistry 
(317) 337-4649 (FAX) 

JJJ/jla/ls 

Enclosures 

• Trademark of Dow AgroScicnccs LLC 

Data Sub Rep! l'g .' J • l- 0 Is 
/ i -·J 
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Statement of GLP Practice. 

THE DOW CHEMICAL COMPANY 
STUDY ID: K-129976-012 

PAGE 18R 

This study was conducted in accordance with the Environmental Protection· 

Agency (EPA); FIFRA Good Laboratory Practice Standards (Final Rule), OECD 

Principles for Good Laboratory Practice, EEC G~od Laboratory Practice 

Standards as cited in European Economic Community (EEC) Directive 

87 /18/EEC, the Japanese Ministry of Agriculture, Forestry and Fisheries Good 

Laboratory Practice Standards and the Standard Operating ProcedU.res of The 

Toxicology Research Laboratory of The Dow Chemical Company. 

In addition, in response to the Final Rules amending the U.S. Animal 

Welfare Act that were promulgated by the· U.S. Department of Agriculture 

effective October 30, 1989, the Animal Care and Use Activity (ACUA) that was 

required for the conduct of this study was reviewed and given full approval 

by the Institutional Animal Care and Use Committee (IACUC). 

Test Material: 
Supplier (I:.ot #): 
Synonyms: 

MATERIALS AND METHODS 
Fluroxypyr 
DowElanco (AGR 295035) 
DOWC0.433 

Chemical Name: ((4-amino-3, 5 dichloro-6-fluoro-2-pyridinyl) 
oxy) acetic acid. 

CAS Number: 69377-81-7 
Molecular Formula: C7 H5 0 2 FN2_ 0 3 

Structural Formula: 

Cl Cl 

F 

The test material was characterized by Liang (1991) using the following 
methods: structure confirmation &. im.purity determination by nuclea: 

·Trademark of The Dow Chemical Company 

. J : -
, ~. / r 



Statement of GLP Practice. 

THE DOW CHEMICAL COMPANY 
STUDY ID: K-129976-012 

PAGE 18R 

This study was conducted in accordance with the ~nvirorunental Protection 

Agency (EPA); FIFRA Good Laboratory Practice Standards (Final Rule), OECD 

Principles for Good Laboratory Practice, EEC Good Laboratory Practice 

Standards as cited in European Economic Community (EEC) Directive 

87 /18/EEC, the Japanese Ministry of Agriculture, Forestry and Fisheries Good 

Laboratory Practice Standards and the Standard Operating Procedl.ues of The 

Toxicology Research Laboratory of The Dow Chemical Company. 

In addition, in response to the Final Rules amending the U.S. Animal 

Welfare Act that were promulgated by the U.S. Department of Agriculture 

effective October 30, 1989, the Animal Care and Use Activity (ACUA) that was 

required for the conduct of this study was reviewed and given full approval 

by the Institutional Animal Care and Use Committee (IACUC). 

Test Material: 
MATERIALS AND METHODS 

Fluroxypyr 
Supplier (Lot #): 
Synonyms: 
Chemical N arne: 

CAS Number: 
Molecular Formula: 

Structural Formula: 

DowElanco (AGR 295035) 
Dowco· 433 
((4-amino-3, 5 dichloro-6-fluoro-2-pyridinyl) 
oxy) acetic acid. 
69377-81-7 

C7 H5 Cl2 F N2 0 3 

Cl Cl 

F 

The test material was characterized by Liang (1991) using the following 
methods: structure confirmation &- irr\pllrity determination by nuclea"":" 

·Trademark of: The Dow Chemical Company 
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Statement of GLP Practice. 

THE DOW CHEMICAL COMPANY 
STUDY ID: K-129976-Dl2 

PAGE 18R 

This study was conducted in accordance with the Environmental Protection 

Agency (EPA); FIFRA Good Laboratory Practice Standards (Final Rule), OECD 

Principles for Good Laboratory Practice, EEC Good Laboratory Practice 

Standards as cited in European Economic Community (EEC) Directive 

87 /18/EEC, the Japanese Ministry of Agriculture, ~orestry and Fisheries Good 

Laboratory Practice Standards and the Standard Operating Procedll.res of The 

Toxicology Research Laboratory of The Dow Chemical Company. 

In addition, in response to the Final Rules amending the U.S. Animal 

Welfare Act that were promulgated by the U.S. Department of Agriculture 

effective October 30, 1989, the Animal Care and Use Activity (ACUA) that was 

required for the conduct of this study was reviewed and given full approval 

by the Institutional Animal Care and Use Committee (IACUC). 

Test Material: 
Supplier (hot #): 
Synonyms: 

MATERIALS AND METHODS 
Fluroxypyr 
DowElanco {AGR 295035) 
DOWC0.433 

Chemical Name: ((4-amino-3, 5 dichloro-6-fluoro-2-pyridinyl) 
oxy) acetic acid. 

CAS Number: 
Molecular Formula: 

Structural Formula: 

69377-81-7 
C7 H 5 0 2 FN2 0 3 

Cl 

F 

The test material was characterized by Liang (1991) using the following 
methods: structure confirmation & -impurity determination by nudea: 

• Trademark of 'The Dow Chemical Company 
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John J. Jachetta, Ph.D. 
Registration Manager 
DowEianco 

The Dow Chemical Company 
Midland. Michigan 48674 

9330 Zionsville Road 
Indianapolis, IN 46268-I 054 

COMPUMENTARY 
COPY 

RESPONSE TO FLUROXYPYR TOXICOLOGY DATA EVALUATIONS 

Dear Dr. Jachetta, 

I have verified that the CAS numbers for Fluroxypyr (also known as Fluroxypyr acid) is 
693 77 -8I-7 and the CAS number for Fluroxypyr I-methylheptyl ester (also known as 
FluroXy-pyr methylheptyl ester) is 8I406-37-3. The following table lists the 6 studies 
described on page II of the EPA letter from Linda Taylor (25 September I997), Subject: 
Data Reviews, the correct CAS number, and the CAS number that was reported. As you 
can see, the CAS number for the 2-generation reproduction study was the only CAS 
number that was reported incorrectly. · 

Correct Reported 
Study Test Ma_terial CAS CAS 

metabolism Fluroxypyr 69377-8I-7 69377-8I-7 
90-day_ rat Fluroxypyr 69377-8I-7 69377-8I-7 
2-gen reproduction Fluroxypyr 69377-81-7 81406-37-3 
metabolism Fluroxypyr methylheptyl ester 8I406-37-3 8I406-37-3 
mutagenicity Fluroxypyr methylheptyl ester 8I406-37-3 8I406-37-3. 
rat developmental Fluroxypyr I-methylheptyl ester 8I406-37-3 8I406-37-3 

I will initiate a Report Change/Revision for the 2-generation reproduction report to 
correct this error. If I can help in any other way, please feel free to contact me. 

Sincerely, 

T.K Jeffiies 
The Dow Chemical Company 
1803 Building 
Midland, Michigan 48674 
(517) 636-'6860 

cc: D. Eisenbrandt, The Dow Chemical Company 

/ 

...... ~' 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

OFFICE OF PREVENTION, 
PESTICIDES AND TOXIC SUBSTANCES 

MEMORANDUM 

DATE: 

TO: 

FROM: 

THROUGH: 

RE: 

SUMMARY 

December 23, 1997 

Daniel Kenny 
Herbicide Branch - PM23 
Registration Division (7505C) 

William R. Effland, Ph.D. 
Environmental Scientist . 
Environmental Risk Branch II 
Environmental Fate and Effects Division (7507C) 

Elizabe~h M.K. Leovey, Ph.D. 
Branch Chief 
EFED/ERB II 

~~ 

Drinking Water Screening Exposure Assessment for Fluroxypyr 
(PC Code: 128959; DP Barcode: 241115) 

This memorandum describes the water resources screening assessment for fluroxypyr "acid" ( 4-
amino-3 ,5-dichloro-6-fluoro-2-pyridyloxyacetic acid) fofl!lulated as fluroxyp_yr-1·-methylheptyl 
ester (fluroxypyr-MHE). In terrestrial and aquatic environments, fluroxypyr-MHE is rapiqly 
hydrolyzed. to fluroxypyr acid which has he'rbicidal activity. Fluroxypyr acid is further degraded 
(although less rapidly) via microbial-mediated metabolism_ to 4-amino-3,5-dichloro-6-fluoro-: 

· pyridin-2-ol ("pyridine!" degradate) and 4-rimino"-3~5--dichloro~6.:.fluoro-2-methoxypyridine 
("methoxypyridine" de gradate). In aerobic environments, fluroxypyr acid and the pyridine! and 
methoxypyridine degradates are ultimately metabolized to carbon dioxide (totaled 46.8-76.2% of 
the applied radioactivity in the aerobic soil study). 

The assessment discusses the screening modeling r~sults for both surface water and· ground water 
media and inelu~es an Environmental Fate Assessment for fluroxypyr. Water resource 
monitoring data are not available for fluroxypyr-MHE or fluroxypyr atid. Data reported in Table 

.. 
; 



I presents the maximum acute and chronic surface water concentrations estimated from 
GENEEC Version 1.2 modeling. For surface water resources, the maximum acute estimated 
environmental concentration (EEC) was 11.2 ,ug!L and the maximum chronic EEC was 3.9 ,ug/L 
when fluroxypyr was modeled at 0.25 lbs acid equivalents/A/yr using aerial application. Results 
ofthe Groundwater Screening Assessment using SCI-GROW2 estimated the acute and chronic 
EEC for groundwater to be 0.025 ,ug/L. The modeling inputs are shown in Tables 2 and 3. 

Table I. Surface Water EECs (~g/L) using GENEEC Version 1.2 

Maximum EEC Mean 4-Day EEC Mean 21-Day 
EEC 

11.2 10.4 7.1 

Environmental Fate Assessment 

Mean 56-Day 
EEC 

3.9 

Degradation of fluroxypyr-MHE in environmental fate· laboratory studies occurs through base­
catalyzed hydrolysis and microbial-mediated metabolism under aerobic conditions. In sterilized 
buffered water, fluroxypyr-MHE hydrolyzed to the fluroxypyr acid with half-lives of 3 and 454 
daysat pH 9 and 7, respectively. Hydrolysis offluroxypyt-MHE was not observed in the acidic 
test system at pH 5. In the aerobic soil metabolism study, mi~robial degradation of fluroxypyr­
MHE appears to follow a biphasic degradation pattern with an initial first-order half-life of 1 to 3 
weeks in four soils. The rate of metabolism decreased significantly after 2 months. Degradation 
of fluroxypyr-MHE yields fluroxypyr acid (the herbicidal agent), 4-amino-3,5-dichloro-6-fluoro­
pyridin-2-ol (pyridinol metabolite), 4-amino-3,5-dichloro-6-fluoro-2-methoxypyridine 
(methoxypyridine metabolite) and C02• The aerobic aquatic metabolism half-life was estimated 
to be 14 days. 

Fluroxypyr acid is considered mobile based on Freundlich Karls values ranging from 0.11-1.9 
mllg in four test soils (silt loam, sandy loam, loam, and silty clay textures). These soil/water 

.partitioning coefficients indicate fluroxypyr will occur principally in the aqueous phase of 
soil/water systems. 

Table 2. Ground Water Exposure Assessment using SCI-GROW2 

-I MODEL INPUT VARIABLE 

Application Rate (lbs: ai/A) 

Maximum No. of Applications 

Koc 

Aerobic Soil Metabolic Half-life 
(da 'S) ·-

INPUT VALUE 

0.25 

68 (median; n = 4) 

14 (mean; n. = 4) 

2 
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Table 3. Surface Water Exposure Assessment using GENEEC (v.1.2) 

I MODEL INPUT VARIABLE INPUT VALUE 

Application Rate (lbs ai/A) 0.25 

Maximum No. of Applications .} 

Koc 50 (minimum reported value) 

Aerobic Soil Metabolic Half-life (days) 23 (maximum of 4 reported values) 

Is the pesticide wetted-in? No 

Depth of Incorporation (in.) 0.0 

Spray Drift Aerial (5%) 

Solubility (mg/L) 0.90 

. Aerobic Aquatic Metabolic Half-life (days) 14 · 

pH 7 Hydrolysis Half-life (days) stable (454 days) 

Photolysis Half-life (days) 0 (stable) 

3 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Robert F. Bischoff 
Dow Elan co 
9330 Zionsville Road 
Indianapolis, IN 46268 

Dear Mr. Bischoff: 

OCT I 1997 

Subject:· Fluroxypyr - Application for Pesticide Registration 
Starane F (EPA File Symbol62719-EIL) 
St.arane EC (EPA File Symbol62719-EIA) 
EPA }>etition No. 6F4772 
Your Submission Dated August 6, 1996 

The Agency has completed an additional review of the application for pesticide registration 
referenced above. The following comments apply regarding the toxic()logy data provided with this 
application: 

Although most ofthe toxicology studies submitted in support of this application were found 
to be acceptable, the mammalian cell gene mutation assay (MRID #440083-24, §84-2) was 
classified as unacceptable. The study may be upgraded with the submission of additional 
information as described in the enclosed review. 

A complete copy ofthe review is included with this letter to provide the details of the review and the 
reasoning behind the above decision. You will be notified upon the completion of the remaining 
reviews. 

Enclosure 

EPA Form 1320-1 (12-70) 

Sincerely yours, 

Joanne I. Miller 
Product Manager (23) 
Herbicide Branch 
Registration Division (7505C) 

CONCURRENCES 

OFFICIAL FILE COPY 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

MEMORANDUM 

SUBJECT: 

FROM: 

THR.U: 

TO: 

Registrant.: 
Chemical: 

Synonym: 
Caswell No. 
P.C. Code: 
DP Barcode: 
Submission: 
Action Reauested: 
materials: 

pFFICE OF 
PREVENTION. PESTICIDES AND 

TOXIC SUBSTANCES 

FLUROXYPYR and FLUROXYPYR METHYLHEPTYL ESTER: Data 
Reviews 

Linda.L. Taylor, Ph.~~~~~~C 
ReregLstratlon Brancn I, 
Toxicology Branch II, Section II [formerly] 
Health Effects Division (7509C) 

Whang Phang, Ph.D. _.../(lrP._ ~ q/-y! /9 7 
Branch Senior Scient.ist·v ."(:)"'- -~ / 
Reregistration Branch I 
Health Effect.s Division (7509C) 

"Barbara Madden 
RCAB 
Health Effects Division (7509C) 

DowE1anco 
( (4-amino-3,5-dichloro-6-fluoro-2-pyridinyl)_ 
oxy)acetic acid 
Fluroxypyr 
463 0 
128959 
0232217/232550 
S515138 
Please review the data and accompanying F petition 

Comment: The stc.dies submitted on Fluroxypyr and Fluroxypyr 
methylheptyl ester have b~en reyiewed and the DERs are appended. There 
were no accompanying F pe~ition materials. 

In MRID 44080328, the Registrant provides a summary/review of the' 
toxicology studies performed on Fluroxypyr and Fluroxypyr met.hylheptyl 
ester. In general, comparable toxicity is observed. Both compounds have 
been tested in rat and rabbit deve~o~mental toxicity studies~ in rat 
subchroni-G- toxicity studies, and in mutagenicity studie·s. 

[1] MRID 44080316 In the subchronic oral toxicity study in rats, 
Fluroxypyr [98. 9% a. i .) was administered to 10 Fischer 344 rats/ 
sex/dose via the diet at dose levels of 0, 320, 700, and 1000 mg/kg/day 
for 13 weeks. An additional 10 rats/sex/group were dosed at 0 and 1000 
mg/kg/day for 13 weeks followed by a 4-week recovery period on basal 

RecyclediRecyclable • Prinled wfth.Vegelable 011 Bas&d Inks on 100% Recycled Paper (40"/o Poslc:onsumerl 
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diet. There were no deaths, and no ettects were observed on clinical. 
iigns, ophthalmoscopy, urinalysis, gross or microscopic examinations i~ 
either sex. A slight decrease in body-weight gain was observed in both 
sexes at the high-dose level [overall gain 66 95/99 94%% of control 
values], and the recovery-phase rat·s also displayed decreased body­
weight gains. Food consumption was not adversely affected by treatment. 
At the terminal sacrltlce, slight increases in kidney weights were 
observed in both sexes at the high-dose level, but there were no 
macroscopic or microscopic lesions observed. Other organ-weight 
differences observed at the limit dose were decreased brain weight in 
females, increased liver weight in females, decreased testes weight in 
males, and increased kidney weight in males following the recovery 
phase. The LOEL is 1000 mg/kg/day, based on decreased body-weight gain 
in males, increased kidney· weight in both sexes, and an apparent 
decreas~ in.brain wei~ht in females and testes weight in males. The 
NOEL is _700 mg/kg/day. 

This guideline [§82-1] subchronic oral toxicity study in the rat i.s 
Acceotable. 

[2] MRID 44080317 In the carcinogenicity study in mice, Fluroxypyr 
[98.92% a.i.] was administered to 60 CD-1 mice/sex/dqse via the diet- at 
dose levels of 0, 100, 300, and 1000 mg/kg/day for 18 months. 

There were no adverse effects on survival or clinical signs in either 
sex. A slight decrease in body weight was observed in the high-dose 
males [93% of control value at study termination] and decreased body­
weight gains (qverall gain 66 80%/99 92% of control] were observed at 
the high-dose level in both sexes. Food consumption was not adversely 
affected by treatment. There were no adverse effects observed ori any of 
the moni~ored hematology or ophthalmoscopy parameters in-either sex. At 
the ierminal saciifice, there was a slight iricrease in the incidence of 
distended gall bladder [both macroscop~cally and microscopically] in 
both sexes at the high-dose level and a slight increase in the number 
of mice of both sexe~ with kidneys that were considered decreased -in 
size. Organ weights, including the kidneys, were comparable among the 
groups in both sexes. Microscopically, there was a significant increase 
in the incidence of renal papillary necrosis· and regenerative nephrosis 
[severe grade only] in the high-dose females. There was no apparent 
treatment-related increase in the incidence of any tumor tyoe in either 
sex. The LOEL is 1000 mg/kg/day, based on d~creased body weight/gain· in 
males and an increased incide,lce of kidney lesions in females. The NOEL 
is 300 mg/kg/day. 

This guideline 
Acceptable. 

carcinogenicity study ln the mouse is 

[3) MRID 44080318 Under the conditions of this range-finding 
. developmental toxicity study, the administration of Fluroxypyr 
methylheptyl ester [95.8% a.i.] to 10 naturally-mated female Sprague­
Dawley co® [SD] BR rats/group via gavage at dose levels of 0 [Mazola~ 
corn oil], 100, 500, 750, and 1000 mg/kg/day from days 6 through 15 of 
gestation resulted in treatment-related-increases in mortality at the 
two· highest dose levels [40% and 70% at 750 and 1000 mg./kg/day~ 

----; -~ 
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respectively) and the termination of the highest- dose group on day ll 
of gescation. There were no treatment-related effects on clinical sig~s 
or gross pathologic alterations, body weight/gain, food consumption, 
absoluce and relative liver and kidney weights at dose levels of 500 
mg/kg/day and below. Decreased body-weight gain was observed at 750 
mg/kg/day. Comparabie pregnancy· races were observed among the groups 
[750 mg/kg/day and below), and there were no premature deliveries or 
dams with 100% intrauterine deaths. All dams had live fetuses at 
necropsy, and there were comparable numbers of corpora lutea, 
implantations, resorptions, and live fetuses among the groups. There 
were no treatment-related effects on reproductive parameters at dos~ 
levels up to 750 mg/kg/day. The results indicate that a dose.of 750 
mg/kg/day would be inappropriate for a definitive developmental 
toxicity study based on severe maternal toxicity [death) . The maternal 
NOEL irt this range-finding study is 500 mg/kg/day, the LOEL is 750 
mg/kg/day, based on deaths and decreased body-weight gain. 

This·non-guideline [§83-3{a)) prenatal developmental toxicity range­
finding study in the rat is classified Acceptable. 

[4) MRID 44080319- Under the conditions of this-developmental toxicicy 
study, the administration of Fluroxypyr methylheptyl ester [95.8% a.i.) 
to 20 naturally-inseminated New Zealand female rabbits/group via gavage 
at dose levels of 0 [vehicle METHOCEL"A4M], 100, 500, and 1000 mg/kg/day 
from days 7 through 19 of gestation· resulted in maternal toxicity at 
the high-dose level, as evidenced by an increased incidence of 
abortions. Body w~ight was comparable among the groups, but body-weight 
gains were decreased at the mid- and high-dose levels [not dose­
related] mainly during the dosing period, which may be attributed to 
palatability. Corrected maternal body weight was comparable among the 
groups. Comparable pregnancy rates were observed among the groups, and 
there were no premature deliveries or does with 100% intrauterine 
deaths. All does had live fetuses at necropsy, and there were 
comparable numbers of corpora lutea, implantations, resorptions, and 
live fetuses among the groups. Both pre- and post-implantation losses 
were comparable among the. groups. Fetal" body weight was slightly 
decreased [97% :of control] C?t the high-dose level compared to the 
concurrent control, but this may be attributed to the increased number 
of fetuses ·per doe at this dose level. There were no external, 
skeletal, or visceral anomalies or variations that could be attributed 
to treatment, and there was no treatment-related increase in visceral 
or skeletal malformations. Although there was an apparent increase in 
the incidence 0f a minor·anomaly, retrocaval ureter, at the mid- and 
high-dose levels, its toxicological signit"icance is doubtful. The 
maternal/developmental LOEL is 1000 mg/kg/day, based on an increased 
incidenc~ of abortions. The matern~l NOEL i~ 500 mg/kg/day. 

This guideline [§83-3(b)] prenatal developmental toxicity study in the 
rabbit is classified Acceotable. 

[5] MRID 440803~0 Und~i th~ 
developmental toxicity study, 
methylheptyl ester [95.8% a.i.] 

conditions of this range-finding 
the administration of Fluroxypyr 
to 7 time-mated .New Zealand female 

/ ---, 
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rabbits/group v1a gavage at dose levels of 0 [vehicle METHOCEL.A4ivi), 
300, 500, 750, and 1000 mg/kg/day from days 7 through 19 of gestation 
resulted in no treatment-related effects on survival, clinical or gross 
pathologic alterations, body weight/gain, food consumption, absolute 
and relative liver and kidney weights. Comparable pregnancy rates were 
observed among the groups, and ther~. were no premature deliveries or 
dams with 100% intrauterine deaths. All does had live fetuses at 
necropsy, and there were comparable numbers of corpora lutea, 
implantations, resorptions, and live fetuses among the groups. There 
were no treatment-related effects on reproductive or developmental 
parameters at dose levels up to and including the limit dose [1000 
mg/kg/day) . The maternal NOEL in this range- finding study is 1000 
mg/kg/day [limit dose], the highest dose tested. The developmental NOEL 
is 1000 mg/kg/day, the limit dose. 

This non-guideline [§83-3(b)] prenatal developmental toxicity range­
finding study in the rabbit is classified Acceotable. 

[6] MRID 44080321 - In a 2-generation reproduction study, Fluroxypyr 
[99.0% a.i.) was administered to 30 Sprague-Dawley rats/sex/dose via 
the diet at dose levels of 0, 100, 500, and 750 mg/kg/day [males] and 
0, 1QO, 500, and 1000 mg/kg/day [females] during the pre-~ating period 
of 10 weeks [F1 generation]/12 weeks [F2 generation]~ There was one· 
litter [ F1] in the first gene rat ion and two 1 it ters [ F2A and F2B] in 

.·the .second generation. Treatmerit-related deaths due to renal failure 
occurred in both sexes at the high dose in both generations {1 P1 male 
[day 100], 2 P1 females [days 48 & 71], 1 P2 male [day 112], 1 P2 female [day so]}. 
Males of both generations displayed lower body weights [P1 <91·94X of control>; 

P2 <89-93X of control>] and body-weight gains [P1 (93X)IP2 <91X of control] during the· 
dosing period and overall. Body weight and body-weight gain were 
comparable among the P1 females throughout the dosing period, but the 
P2 females displayed lower body weight [88-94X of control] and body weight 
gain [91X of control] during the dosing period. Fo.od consumption was 
comparable among the P1 rats. of both sexes during the dosing period, 
but decreased food consumption was noted in the P2 rats of both sexes .. 
The effetts observed increased progressively with time of exposure. 
During gestation, body weights were comparable among the P1 dams, and 
progressively lower than the controls ~t the high-dose level for the P2 
dams during both gestation periods [1" 88-92X of control/2"" 86-91X·of control] 0 Body­
weight gains were progressively lower than the controls with each 
subsequent gestation period [P1 86X!1" P2 82Xt2"" P2 74X of control] . During lactation, 
all dams of both generations displayed body weights ~hat wer~ initially 
lower than control values.but by day 21 of lactation were comparable to 

·the control values. Body-weight gains during lactation wer~ greater 
than the controls at the mid- and high-dose levels [dose-related] for 
both generations and both· litters of the P2 generation, and this effect 
increased_progressively with time of exposure. There were increases in 
kidney weight with corresponding gross and microscopic findings 
[papillary atrophy, edema,. necrosis, hyperplasia of the pelvic 
epithelium, degeneration/regener?tion of the tubular epithelium, 
tubule-interstitial nephritis, and dilatation of the tubules] at the 
high-dose level in both sexes [both generations] and to a lesser degree 
in the mid-dose males [second generation] Decreased absolute liver 
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weight was observed in the high-dose males of both generations and in 
the high-dose females in the second generation, which was attributed to 
the nutritional status, lower body weights, and decreased abdominal fat 
of these rats. Reproductive indices (mating performance, fertility, 
gestation length, time to mating, and the pup sex ratio] of both 
generations were not adversely affected by exposure to Fluroxypyr up to 
the limit dose in females and 750 mg/kg/day in males. Pup survival (F2A 
94.5% vs 98.9%/F2B 92.1% vs 99.7% high dose vs control] and 
consequently litter sizes were decreased slightly in the F2A and F2B 
litters at the high-dose level. The author attributed the decrease to 
a few dams with compromised heath, as evidenced by ·their decreased 
amount of body fat· and moderate to severe renal disease, although this 
was not very apparent from the data as presented. There were no 
apparent effects observed on pups at the mid- _or low-dose level. F1 pup 
body we~ght at the high-dose level was comparable to the control during 
lactation, but body-weight gain was initially (day 1-4] lower than the 
control [ctct 81".99 88X of control] . Decreased body weight was observed throughout 
lactation in both the F2A [ctct 85"·91X/99 86"-92" of control] and F2B pups [c-ct 86X-92Y./99 

89X-94X of control; P2 89-93X of control] . Decreased body-weight gain was observed 
throughout lactation for both the F2A and F2B pups, but the magnitude 
of the decrease was greatest initially (days 1-4] . Overall, body-weight 
gain during lactation was only slightly lower than the conirol for.both 
the F2A (ctct 90"/99 92X of control] and F2B [ctct 92X/99 94" of control] pups. The NOEL for 
maternal/paternal. toxicity is 500/100 mg/kg/day], and the LOE~ is 
1·000/500 mg/kg/day], based on death in females and increased kidney 
weight with corresponding gross.and microscopic findings [papillary 
atrophy, edema, necrosis, hyperplasia of the pelvic epithelium, 
degeneration/regeneration · of the tubular epithelium, tubule­
interstitial nephritis, and.dilatation of the tubules]. in both sexes. 
The reproductive NOEL is 1000/750 mg/kg/day], the highest dose-tested. 
The neonatal NOEL is 500 mg/kg/day, and the LOEL is 1000 mg/kg/day, 
based on decreased pup body·weight/body-weight gain and slightly lower 
survival. 

This guideline [§83-4; OPPTS 870.3800] 2-generation reproduction study 
in rats is classified Acceotable. 

(7] MRID 44080322 ~ In the combined chronic toxicity/carcinogenicity 
study in rats, Fluroxypyr [99.0% a.i.] was administered to 50 Fischer 
344 rats/sex/dose via the diet at dose levels of o,· 100, ·sao, and 1000 
(females only] mg/kg/day for 24 months [10 rats/sex/dose for 12 
months] . At the ·nigh-dose level, there was an increase in death of both 
sexes, and th= males at this dose level were terminated on day 118 (6 
deaths prior to day 112] following erratic body-weight gains, changes 
in clinical chemistry findings indicative of impaired renal function, 
and a thin appearance. The high-dose females had a 42% mortality rate, 
with 48% _ _g_f the deaths attributed to ·renal failure. Body-weight gain 
during the first 90-day interval was decreased [79% of control] in 
males at the high dose but comparable to control for females. Overall 
body-weight gain of the high-dose females was decreased (69% of 
control) compared to the control. Food consumption was not adversely 
affected overall. There were no consistent findings in hematology, 
clinical chemistry, or urinalysis parameters monitored, although the 
changes noted on several occasion,s were consistent· with kidney eff.ects 
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and/or nutritional condition of the rat. Kidney weight was increased at 
·the 500 mg/kg/day dose level in males and at all three dose levels in 
females, although the increase at the low-dose level appears to be 
within that of the historical control. Gross and microscopic lesions 
ch~racteristic of renal toxicity [decreased size, papillary necrosis, 
and roughened surface] were observed in the high-dose males sacrificed 
on -day 118. At study termination, chronic progressive 
glomerulonephropathy [CPG] of a severe or very severe degree was 
slightly increased in males at 500 mg/kg/day when compared to the low­
dose _and control males and was slightly higher than the historical 
control. In females at study termination, increased severity of renal 
CPG was observed at the 500 and 1000 mg/kg/day dose· levels, compared to 
the control and low-dose groups. Other chahges obse·rved [decreased body 
fat, gastric erosion/ulcers of glandular mucosa] were. considered 
secondary changes due to the nutritional state of the rat. 
Histologically, hyperplasia of the pelvic epithelium, papillary 
necrosis, and tubular nephrosis were observed at the 500 mg/kg/day in 
males and at 1000 mg}kg/day in females at study termination. Th~re was 
no aooarent increa~e in the incidence of kidnev tumors in either sex. 
With the exceotion of an increased incidence of oarafollicular cell 
adenomas [single only] in males at 500 mg/kg/dav, at the doses tested, 
there was ·no aooarent treatment-related increase in any tumor tyee in 
either sex. The LOEL is 500 mg/kg/day], based on increa.sed kidney 
weight in both sexes, increased incidence of atrophy, adipose tissue 
[mesenteric tissues] in males and an increase in the severity of 
chronic progressive glomerulonephropathy in the kidney in both sexes. 
The NOEL is 100 mg/kg/day] . Deaths occurred at 1000 mg/kg/day in males 
within the first 90 days on test [2 by day 28 and 3 more by day 56]. 

This guideline [§83-5) combined chronic toxicity/ carcinogenicity study 
in the rat is Acceotable. 

[8] MRID 44094901 - Under the conditions of this developmental toxicity· 
study, the administration of Fluroxypyr methylheptyl ester [95 ._8% a. i:) 
to 28 naturally-mated female Sprague-Dawley co® [SD) BR rats/group via 
gavage at dose levels of 0 [Mazola® corn oil], 100, 300, . and 600 
mg/kg/day from days 6 through 15 O'f gestation resulted 8 deaths 
[following 4, 6, 7, 7, 8, 8, 10, 10 day~ of·dosing) at the high-dose 
level and decreased body-weight gain [77t of control] arid food 
consumption during the dosing period at this dose level also. Clinical 
signs observed in those dying on test included staining of the skin/fur 
in the ano-geni tal a red, lethargy, hypothermia, labored breathing, 
irregular sait, pale appearance]. Excessive salivation was observed 
only in the tre~ted dams, and although the incidence increased with 
dose, it is not clear whether this is a direct systemic effect of the 
test material or due to residual amounts of the test material in the 
buccal cc3.vity from the dosing procedure. There were ·no tr.eatment­
related effects on gross pathologic alterations or absolute and 
relative liver- and kidney weights at any dose level. Comparable 
pregnancy rates were observed among the groups, and there were no 
abortions, premature deliveries, or dams with 100% intrauterine deaths 

. [except one mid-dose d~m] .. All dams had live fetuses at necropsy, and 
there were comparable numbers of corpora lutea, implantations, 
resorpti6ns, and live fetuses among the groups. There were no dead 
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fetuses. Fetal body weights. and sex ratio were comparable among che 
groups, and there were no external malformations, visceral 
malformations or variations, or skeletal malformations that could be 
attributed to treatment. The overall incidences of fetuses and litters 
with· fetuse~ with one or more-ossification variation was comparable 
among the groups, but there was an increase in the inclaences of 
incompletely ossified cervical vertebral transverse processes [mid- and 
high-dose levels, not dose-related] and incompletely ossified pubes at 
the high-dose level compared to the concurrent and historical controls. 
These increases occurred at a dose level that resulted in severe 
maternal toxicity [death]. The maternal NOEL is 300 mg/kg/day, the LOEL 
is 600 mg/kg/day, based on deaths and decreased body-weight gain and 
food-consumption. The developmental toxicity NOEL is 300 mg/kg/day, and 
the LOEL is 600 mg/kg/day, based on an increase in two ossification 
variatipns [incompletely ossified cervical vertebral transverse 
processes and pubes] . 

This guideline [§83-3(a)] prenatal developmental toxicity study in the 
rat is classified Accectable. 

[9] MRID 44080323 - In independently performed microbial preincubation 
mutagenicity assays, Salmonella typhimurium strains TA1535, TA1537, 
TA98 and TA100 and Escherichia coli strain WP2uvrA were exposed to 100-
5000 pg/plate fluroxypyr methylheptyl ester (95.8%) in the presence and 
absence of 59 activation. Th~ 59 fraction was derived from Aroclor 
1254 induced rat livers and the test material was delivered to the test 
system in dimethyl sulfoxide. Slight compound precipitation was seen at 
22500 pg/plate +/-S9. Cytotoxicity was not apparerit at any dose. All 
strains responded in the expected manner to the appropriate positive 
control. There was no indication that fluroxypyr methylheptyl ester 
induced a mutagenic effect at any dose with or without S9 activation. 

This guideline [§84-2] bacterial gene mutation assay is classified. 
Acceptable. 

[10] MRID 44080324 - In independently performed in vitro mammalian cell 
gene mutation assays, Chinese hamster ovary (CHO) cells were exposed to 
fluroxypyr methylheptyl ester (95.8%) doses of 1.25-50.0 pg/mL without 
59 activation (Trial 1) or 2:5-40 pg/mL -S9 (Trial 2). In the presence 
of 59 activa-tion, doses of 100-1178 pg/mL or 100-1200 pg/mL were 
processed in Trials 1 and 2, respectively. The 59 fraction was ·derived 
from Aroclor 1254 induced rat livers and the test material was 
delivered to t~e test system in dimethyl sulfoxide. No cells survived 
treatment with nonactivated doses 2JO pg/mL and compound insolubility 
was seen at 220 pg/mL -59. With 59 activation, the test material was 
not cytotoxic at·any dose; however, compound insolubility occurred at 
all assayed levels in both trials. -The nonactivated and ·59-activated 
positive eontrols induced the expected mutagenic response. There was no 
indication that fluroxypyr methylheptyl ester induced a mutagenic 
effect in the absence or presence -of S9 activation. However, the 
failure to test at least ·one fully soluble dose under S9 activated 
conditions was not explained and precludes acceptance of the data from 
this phase of testing as valid. 

/ / / 
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This guideline [§84-2) mammalian cell gene mucacion assay is currently 
c·lassi f ied Unacceotable, but che study may be upgraded if the sponso"r 
adequately explains the rationale for not testing a soluble dose; 
otherwise, the 59-activated portion of this assay should be repeated 
with a concentration range that includes at least one fully soluble 
test material concentration. 

[11) MRID 44080325 - In independently performed in vitro cytogenetic 
assays, lymphocytes harvested from two male Sprague Dawley rats per 
trial were exposed to fluroxypyr methylheptyl ester (95.8%) 
nonactivated doses of 0.42-1250 pg/mL for 24 hours and comparable 59-
activated doses for 4 .hours 0ith a cell harvest at 20 hrs (Trial 1). 
For Trial 2, cells were treated with 12.5-270. pg/mL +/-S9 as described 
for Trial 1; additional cultures were exposed. to a comparable dose 
range and harvested at 48 hours (24 hrs. posttreatment Wltn the 
nonactivated test substance or 44 hrs. after a 4-hr. ~reatment with the 
59-activated test material) . The S9 fraction was derived from Aroclor 
1254-induced rat livers and the test material was delivered to the test 
system in dim~thyl sulfoxide. C~~otoxicity was observed at 2270 pg/mL 
+/-S9. The positive controls induced the expected high yield of cells 
with structural chromosome aberrations. There was no evidence that 
fluroxypyr methylheptyl ester induced a clastogenic response at any 
nonactivated or.S9-activated dose. 

This guideline [§84-2) in vitro mammalian cell cytogenetic assay is 
classified Acceotable. 

[12) MRID 44080326 - In a mouse micronucleus assay, groups of five male 
and. five female CD-1 (ICR) mice received single oral gavage 
administr~tions of 225, 450 ·or 900 mg/kg fluroxypyr methylheptyl ester 
(95.8%). The test material was delivered tQ the animals in corn oil. 
Animals were sacrificed at 24, 48 and 72 hours postadministration and· 
harvested bone marrow cells were examined for the incidence of · 
micronucleated polychromatic erythrocytes (MPEs). Toxic signs, similar 
to those seen in the preliminary range-finding studies (i.e., death, 
decreased activity and perineal soiling) were recorded for the high­
dose group. No bone marrow . cytotoxicity was· seen at any dose or 
sacrifice time. The positive control induced the expected high yield of 
MPEs in males and females. There was no evidence that fluroxypyr 
methylheptyl ·ester induced a clastogenic or aneugenic effect in either 
sex at any dose or sacrifice time. 

This guideline [§84 -2] in vivo cytogenetic mutagenicity study is 
classified Acceotable. 

[13] MRID 44080327 - In a metabolism study (MRID 44080327), Fluroxypyr 
'~c- methylheptyl ester [95. 8 % a. i·. unlabeled; . radiochemical purity 
99%; labe-l-ed on the methylheptanol portion of. the molecule] or '~c­
methylheptanol [9.8. 9% unlabeled; radiochemical purity 97. 5%] was 
administered to 5 .[plasma]/3. [balance] male Fischet 344 rats/group in 
single oral [equimolar] doses of 5b mg Fluroxypyr methylheptyl ester/kg 
body weight or 17.7 mg Methylheptanol/kg body weight. The total 
recovery of the administered dose was 105% and 104%, with the principal 
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route of excretion being expired 1 JCO~, which contained ==61%- and 63% of 
the radioactivity for the fluroxypyr MHE and methylheptanol balance 
groups, respectively. The urine contained =30% and 27% and the feces 
contained 5% and 7% of the administered dose for the Fluroxypyr MHE and 
Methylheptanol groups, respectively. At 48 hours post dose, ·=7% of the 
administered dose was recovered in the blood, carcass, and skin of both 
groups. The overall rates and routes of elimination were comparable 
between the groups. Each was extensively absorbed and rapidly 
eliminated. Approximately 52% and 54% of the administ~red Fluroxypyr 
MHE and Methylheptanol, respectively, was absorbed and expired as 1JC02 
within 12 hours post dose, and an additional 18% of the administered 
dose was excreted in the urine wi.thin 12 hours post dose. Based on the 
percentage o~ the dose in the expired 1JC02 , urine, and tissues, ==90% of 
the dose was absorbed by the rats in each cas.e. Once absorbed, both 
were extensively metabolized [20-22 metabolites] and rapidly expired as 
Pco, and eliminated in the urine with a half-life of 6 hours. Fluroxypyr 
MHE- displayed a slower absorption rate than Methylheptanol, but once 
absorbed, the pharmacokinet ic parameters were similar. Peak plasma 
concentraticms of 1JC-radioactivity were attained by 7 and 10 hours post 
dose, and the half-lives for the elimination phase were ==18.2 and 17.4 
hours for Fluroxypyr MHE and Methylheptanol, respectively. I.t was 
stated that the percentage of radioactivity recovered in the tissues 
and carcass [=7%] suggests 1JC-incorporation into the· carbon pool that 
may account for the longer half life in plasma as compared to the 
urinary half-life 6f· 6 houis. Average area under the curve values were 
1~0 pg e~ hr/g and 163 pg eq hr/g for the :Fluroxypyr MHE and 
Methylheptanol groups, respectively. Clearance values were cqmparable 
for these groups also [2.1 and 1.8 mL/min kg]. These pharmacokinetic 
parameters indicate no difference in kinetics of Methylhepcanol, based 
on whether it is labe·led alone or as part of the Fluroxypyr MHE 
molecule. Urine profiles were similar and· indicated extensive 
metabolism [20-22 metabolites]. Unchanged Fluroxypyr MHE was not 
detected in any of the samples, and the author stated that this "is 
consistent with the majority of the dose metabolized to CO~." The data 
indicate that the Fluroxypyr MHE bond is readily hydrolyzed and that 
the methylheptyl ester portion of Fluroxypyr is bioequivalent to 
Methylheptanol. 

This nonguideline metabolism study [§85-1] in the rat is classified 
Acceotable. · 

[14] MRID 44080329 - TTnder the conditions of the study, the acute oral 
LD50 of· XRM-5316 [25.6%] to Fischer 344 rats [dose levels of 500, 2000, 
and· 5000 mg/kg; 5/sex/dose; 6-7 weeks old; fasted; 14-day observation 
period] was calculated to be 3738 mg/kg for male rats and 3162 mg/kg 
for female rats~ Signs of toxicity included death [all high-dose 
females on day 1 and all but one high-dose male on days 1 ·and 2,] 
decreased·-activity, incoordination, lacrimation, sa.livation, and 

. labored breathing. This guideline [§81:-1] acute oral toxicity study is 
classified Acceotable. TOXICITY CATEGORY: III 

[15] MRID 44080330 Under the conditions of the study, the acute 
dermal LD50 of XRM-5316 [25.6%] to New Zealand rabbits [5/sex/dose; 14-
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day observation period] was >2000 mg/kg for each sex. This guideline 
[§81-2) acute dermal toxicity study is classified Acceotable. TOXICITY 
CATEGORY: I I I 

[16) MRID 44080331 - In an acute inhalation study, Fischer 344 rats [5 
rats/sex) were exposed via inhalation [nose only) to the limit dose [5 
mg/L) of XRM-5316 [25.6% a,i.) for a single 4-hour period. There were 
no adverse effects observed. The 4-ho~r LC~ was greater than 6.2 mg/L 
aerosolized XRM-5316 [Fluroxypyr methylheptyl ester]. XRM-5316 is 
TOXICITY CATEGORY IV for acute inhalation. 

This guideline [§81-3] acute inhalation study in the· rat 1s classified 
Acceotable. 

[17) MRID 44080332 - In a pr~mary eye irritation study, New Zealand 
White rabbits [2 males, 4· female) were exposed via the conjunctival sac 
of the right eye to a 0.1 mL aliquot of XRM-5316 [ 25.6% a.i.). The 
left eye of each rabbit served as a control. The eyes were observed for 
eye irritation at 1, 24, 48, and 72 hours and 7, 14, and 21 days post 
dose. The study was terminated after 21 days post dose. Irritation was 
scored by the method of Draize, although not identified as such. Ocular 
irritation was observed in all rabbits at 1 hour post dose. Reddening 
of the iris was observed in only one [male) rabbit at 1 hour post dose 
only. Corneal opacity [grade.1) was observed in all rabbits at the 1-, 
24-, 48-, · and 72-hour time points, but only one rabbit [female) 
displayed this lesion at the day 7 time point. Slight to marked 
redness, chemosis, and ocular discharge were observed in all rabbits. 
By day 14, with the exception of 3 rabbits [females] who displayed 
slight conjunctival redness, all signs of ocular irritation had 
subsided. By day 21 post dose, all signs of ocular irritation had 
dissipated. In this study, _Fluroxypyr methylheptyl ester is an eye 
irritant. Flu~oxypyr methylheptyl ester is TOXICITY CATEGORY II for 
primary eye irritation based on the findings of corneal opacity [which. 
resolved within 7 .days in. 5 rabbits and by day 14 in the remaining 
rabbit) and slight to marked redness, chemosis, and ocular discharge of 
the conjunctivae [resolved by day 21) . 

This guideline [§81-4] primary eye irritation study is classified 
Acceotable. 

[1~) MRID 44080333 - In a primary dermal irritation study, New Zealand 
White. rabbits [5 males, 1 female) were dermally exposed to a 0. 5 mL 
aliquot of XRM-5316 [25.6 %. a.i.] for 4 hours to 6.25 em~ on their 
backs/flanks. The test sites were observed for dermal irr{tation within 
15 and 30 minutes, 4 and 24 hours, 48 and 72 hours post dose. 
Irritation was scored by the method of Draize, although not identified 
as such. In this study, XRM-5316. was slight dermal .irritant. All 
observat~ons of erythema and edema were resolved by 48 hours. XRM-5316 
is TOXICITY CATEGORY IV for primary dermal irritation. 

This guideline [§8i-5) primary dermal irritation study in the rabbit is 
classified Acceotable. 
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[19] iviRID 44080334 In a dermal sensitization study '·''ith :·:R!·i-S3l6 
[25.6%], Hartley guinea pigs [10 males] were tested using the auehler 
Method. XRM-5316 was not a dermal sensitizer under the conditions of 
the study. This guideline [§81-6) dermal sensitization study in the 
guinea pig is classified as Acceotable. 

DISCREPA..NCIES: In the mouse carcinogenicity study, the metabolism 
study, and the 90-day rat study,- the CAS No. for Fluroxypyr is listed 
as 69377-81-7. _In the 2-generation reproduction study, the CAS No. is 
listed as 81406-37-3 for Fluroxypyr. The metabolism and mutagenicity 
studies list 81406-37-3 as the CAS No. for Fluroxypyr methylheptyl 
ester. The Material Safety Data Sheet for Fluroxypyr, 1-methylheptyl 
ester in MRID 44094901 (rat developmental toxicity study) lists a CAS 
No. of 81406-37-3. For the record, the Registrant should reconcile 
these differences. ·In MRID 44080324 (in vitro mammalian cell gene 
mutation assays], the study is currently classified as Unacceptable and 
does not satisfy the guideline requirements [§84-2] for mammalian cell 
gene mutation mutagenicity data. It may-be upgraded if the Registrant 
adequately explains the rationale for not test. ing a soluble dose; 
otherwise, the S9-activated_portion of this_assay should be repeat.ed 
with a concentration range_ that includes at least one fully soluble 
test. material concentration. 



UNITED STATES ENViRONMENTAL PROTECTION AGENCY 

Robert F. Bischoff 
DowEianco 
9330 Zionsville Road 
Indianapolis, IN 46268 

Dear Mr. Bischoff: 

OCT I 1997 

Subject: Fluroxypyr: Application for Pesticide Registration 
Starane F (EPA File Symbol 62719-EIL) 
Starane EC (EPA File Symboi62719-EIA) 
EPA Petition No. 6F4772 
Your Submission Dated August 6, 1996 

The Agency has completed initial reviews of the application for pesticide registration 
referenced above. The following comments apply regarding the ecological effects data provided with 
this application: 

1) Most of the ecological effects data submitted to support this application were found to be 
acceptable. The exceptions are described in comments #2, 3, and 4 below. 

2) The aquatic plant study testing the effects of fluroxypyr on Navicula pelliculosa (MRID 
#440803-39, § 123-2) was found to be unacceptable as submitted. The study may be 
upgraded with the~submission of the additional information as described in the enclosed 
review dated July is, 1997. 

3) The estuarine/marine study testing the effects of fluroxypyr on the shell deposition of oysters 
(MRID #440803-10, §72-3b) was found to be unacceptable and cannot be repaired. Please 
refer to the enclosed review dated July 28, 1997. 

4) The aquatic invertebrate study testing the effects offluroxypyr on Daphnia magna (rvnuD 
#440803-14, §72-4) was found to be unacceptable as submitted. The study may be upgraded 
with the submission of the additional information as described in the enclosed review dated 
July 30, 1997. 

CONCURRENCES 
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Complete copies of the reviews are included with this letter to provide the details of the reviews 
and the reasoning behind the above decisions. You will be notified upon the completion of the 
remammg reviews. 

Enclosure 

Sincerely yours, 

Joanne I. Miller 
Product Manager (23) 
Herbicide Branch 
Registration Division (7505C) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

OFFICE OF 

PREVENTION. PESTICIDES 

AND TOXIC SUBSTANCES 

MEMOBANOUM 

SUBJECT: 

FROM: 

THRU: 

TO: 

Data Evaluation Records for Fluroxypyr 1-methylheptyl ester 
(Chemical# 128968), ID # 062719-EIL STARANE F, Case# 060640, 
Bar Code # 0236845 sub-bean for 0~773~) 

23/7/g 

Renee Costello z~~ lc.~~- 1-1 ~C\c\"1 
Environmental Risk Branch II 
Environmental Fate and Effects Division 7507C 

Elizabeth M. Leavey, Chief ~ ~ 
Environmental Risk Branch II 

Environmental Fate and Effects Division 75~~~ 
- 7 ~,,/r;>-;-

Joanne Miller (23) / r 

Registration Division (7505C) 

EFED has completed review of seven ecological effects studies for fluroxypyr 1-
methylheptyl ester (chemical # 128968). One of these studies was unacceptable 
for fulfilling guideline requirements. The chronic aquatic invertebrate study testing 
the effects of fluroxypyr 1-methylheptyl on Daphnia magna (Guideline 72-4, MRID 
440803-14) is supplemental because the test was conducted at levels higher than 
the solubility limit and the actual test concentrations to which the organisms were 
exposed is unknown. This study may be upgraded if the registrant submits data 
on undissolved test material and information about filtration or centrifugation of 
test material (if it exists) and these data are judged to be adequate. The other six 
studies were classified as core and fulfil the guideline requirements. 
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0.031 lb ai/A 

MRID 440803-35: This study fs scientifically sound and fulfills the guideline 
requirements for a vegetative vigor study with terrestrial ·plants: Results Synopsis: 
Most sensitive monocot: Onion; Most sensitive parameter·: phytotoxicity; EC 25 : 

0.124 lb ai/A; NOEL: 0.062 lb ai/A; Most sensitive dicot: Cotton; Most sensitive 
parameter: phytotoxicity; EC25 : -0.00.12 lb. ai/A; NOEL: 0.0010 lb ai/A 

MRID 440803-36: This study is scientifically sound and fulfills the guideline 
requirements for an algal toxicity test. The 120-hour EC50 and NOEC for A. flos­
aquae exposed to fluroxypyr 1-methylheptyl ester were· 395 and 30 ppb, 
respectively. 

MRID 440803-37: This study is scientifically sound and fulfills the guideline 
requirements for an algal toxicity test. The 120-hour EC 50 and NOEC for S. 
costatum exposed to fluroxypyr 1-methylheptyl ester were 292 and 179 ppb, 
respectively. 

MRID 440803-38: This study is scientifically sound and fulfills the guideline 
requirements for an aquatic plant toxicity test. 
The EC50 is > 2310 ppb and the NOEC is 1220 ppb. 

M~ID 440803-40: This study is scientifically sound·and fulfills the guideline 
requirements for an algal toxicity test. The 96~hou·r EC50 and NOEC for S. 
capricornutum exposed to fluroxypyr 1-methylheptyl ester were > 141 0 and 1 99 
ppb, respectively. 

Please forward copies of the DERs tc:> the registrant as soon as possible. The 
information requested for MRID 440803-14 is needed to complete the Section 3 
ecological risk assessment. 
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Summary of Data Reviews 

I Guideline I Study Type I Test Species I . MRID I Acceptability I 
I Fluroxypyr 1-methylheptyl ester I 

72-4 Invertebrate life- Daphnia magna 440803-14 Supplemental 
cycle 

123-1 Terrestrial plant 1 0 terrestrial plant 440803-35 Core 
vegetative vigor species 

123-1 Terrestrial plant 1 0 terrestrial plant 440803-35 Core 
seedling species 

emergence 

123-2 Aquatic plant Blue-green alga 440803-36 Core 

LCso (Anabaena flos-
aquae) 

123-2 Aquatic plant Skeletonema 440803-37 Core 
LCso costa tum 

123-2 Aquatic plant Duckweed (Lemna 440803-38 Core 
LCso gibba) 

123-2 Aquatic plant Freshwater green 440803-40 Core 
LCso alga (Selenastrum 

capricornutum) 

DER Conclusions 

MRID 440803-14: This study is scientifically sound but does not fulfill the 
guideline requirements for a freshwater invertebrate life-cycle test using Daphnia 
magna. Testing was conducted at above the solubility limit. It is likely that there 
was some undissolved test material in the system, this was not reported. Also, by 
placing the samples in acetonitrile, any suspended particles would have dissolved 
and the actual test concentrations to which the organisms were exposed is 
unknown. It is likely that the reported measured concentrations are an 
overestimate. This study is classified as Supplemental. 

MRID 440803-35: ·This study is scientifically· sound and fulfills the guideline 
requiremeu:ns for a seedling emergence study with terrestrial plants. Results 
Synopsis: Most sensitive monocot: Ryegrass; Most sensitive parameter: 
phytotoxicity; EC 25 : > 0.25 lb ai/A; NOEL: 0.124 lb ai/A; Most sensitive dicot: 

·Cucumber; Most sensitive parameter: phytotoxicity; EC 25 : 0.075 lb ai/A; NOEL: 

I I 

·I 

/ 



DATA EVALUATION RECORD 
ALGAE OR DIATOM EC~ TEST 
GUIDELINE 123-2 (TIER II) 

MRID No. 440803-40 

'l. ~: ~) : ~ 
I '-~ ~ ~ _l 

1. CHEMICAL: Fluroxypyr PC Code No.: 1209~ 

2. TEST MATERIAL: Fluroxypyr 1-methylheptyl ester Purity: 95.8% 

3. CITATION: 
Authors: 

Title: 

Study Completion Date: 
Laboratory: 

Sponsor: 
Laboratory Report ID: 

DP Barcode: 
MRID No.: 

D.P. Milazzo, J.M. Hugo, and M.D. Martin 
Fluroxypyr 1-Methylheptyl Ester: The 
Toxicity to the Freshwater Green Alga, 
Selenastrum capricornutum Printz 
June 4, 1996 
Environmental Toxicology & Chemistry 
Research Laboratory, The Dow Chemical 
Company, Midland, MI 
DowElanco, Indianapolis, IN 
ES-3076 
D2 31718 4- 0 .J 3\c'i:'·O- (>~--'a~) 
440803-40 

4. REVIEWED BY: Mark A. Messler, M.S., Toxicologist, 
KBN Engineering and Applied Sciences, Inc. 

Signature: c:;:.-;;::-~~4~ Date: {.~7h'7 
APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist, 

KBN Engineering and Applied Sciences, Inc. 

Siqnature:. -\). ~ '()~cu"\; Date: G /11- /'1T 
5. APPROVED BY: 

Signature: C~ c...c')~ Date: 

6. STUDY PARAMETERS: 

Definitive Test Duration: 96 hours 
Type of Concentrations: Initial measured 

7. CONCLUSIONS: This study is scientifically sound and fulfills 
the guideline requirements for an algal toxicity test. The 
96-hour EC50 and NOEC for s. capricornutum exposed to 
fluro~ypyr 1-methylheptyl ester were >1410 and 199 ppb, 
respectively. 

J i I , _ __. 



MRID No. 440803-40 

8. ADEQUACY OF THE STUDY: 

A. Classification: Core 

B. Rationale: · N/A 

c. Repairability: N/A 

9. GUIDELINE DEVIATIONS: The concentration of solvent in the 
solvent control and treatment solutions was not specified. 
Additionally, the test was conducted for 96 hours, rather 
than 120 hours, as recommended. 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test organisms 

Species 
Skeletonema costatum 
Anabaena flos-aquae 
Selenastrum capricornutum 
Navicula pelliculosa 

Initial Number of Cells 
3~000 - 10,000 cellsjmL 

Nutrients 
Standard formula, e.g. 20XAAP 

B. Test System 

. <Reported Information 

Selenastrum capricornutum 

10,000 cellsjmL 

Algal assay medium 

Solvent Acetone 

Temperature 
_S~eletonema: 20°C 24.1-25.6°C 
Others: 24-25°C 

Light Intensity 
Anabaena: 2·.0 KLux (±15%) 3.4-5.1 KLux 
Others: 4.0-5.0 KLux (±15%) 

2 
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Photoperiod 
Skeletonema: 

14 h light, 10 h dark or 
16.h light, 8 h dark 

Others: Continuous 

~ 
Skel~tonema: approx. 8.0 
Others: approx. 7.5 

c. . Test Design 

Dose range 
2X or 3X progression 

Doses 
at least 5 

Controls 
negative andjor solvent 

Replicates per dose 
3 or more 

Duration of test 
120 hours 

Daily observations were made? 

Method of Observations 

Maximum Labeled Rate 

12. REPORTED RESULTS: 

.:'':::'·-.:·_-.-:-'.\.:. Guideline Criteria 

!n!tial and ~ h cell 
densities were measured? 

Control cell count at 120 hr 
~2X initial co·unt? 

Initial chemical 
concentrations measured? 
(Optional) 

3 

MRID No. 440803-40 

Continuous 

Initial: 7.1-7.2 
Final: 7.5-7.7 

63, 126, 253, 506, 1010, and 
2020 "ppb 

6 

Negative and solvent (acetone) 
controls 

3 

96 hours 

Counts on days 2, 3, and 4 

Cellular counts 

0.25 lb acid equivalents/acre 

Reported Information 

Yes 

Yes 

Yes 

i . ,..,.. .-· 



MRID No. 440803-40 

::::::::,_·::.:.,_:::·:·::(_,,:::::::=·=:2uT~'kT-:fri=~::·-:::=af.:~t;~'f.:t~:::::::,::':::, .' :, .· :.::::::::::;1,:. '· .... , ::t':,:·:,::,::::~~=~:a't't~ct::::=;i±#~ciriii§t:T:rih:::.,_:·i';:::=:::::.·ii:·:.·:=.::::· 

Raw data included? I Yes I 
Dose Response ·· 

Control 71.9 

Solvent Control 98.0 

50 97.9 4 

101 113.1 -11 

199 93.8 8 

390 85.7 16 

754 67.2 34 

1410 77.1 24 

·Inhibition was based upon comparison to the pooled control. 

Other Significant Results: None reported .. 

Statistical Results for Cell Density: 

Statistical Method: Visual interpretation and analysis of 
variance coupled with Dunnett's test 

EC50 : >1410 ppb 
Probit Slope: N/A 

95% C.I.: N/A 
NOEC: 199 ppb 

13. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method: Visual interpretation and Williams' test 
with comparison to the solvent control 

EC50 : >1410 ppb 
Probit Slope: N/A 

95% C.I.: N/A ppb 
NOEC: 390 ppb 

14. REVIEWER'S COMMENTS: The test material has a hydrolytic 
half-life of approximately three days. Therefore, about 75% 
of the material may have hydrolyzed to the acid form of 
fluroxypyr over the course of the test. When the ester and 
acid forms were quantified and summed at test termination, 

4 



MRID No. 440803-40 

recoveries ranged from 28 to 101% of nominal. The time-a 
recoveries ranged from 71 to 81% of nominal. Although the 
form of the test material changed over the testing period, 
the reviewer believes that the initial measured 
concentrations serve as reliable values with which to 
estimate the EC50 value, since the material will behave 
similarly under natural conditions. 

This study is scientifically sound and fulfills the guideline 
requirements for an algal toxicity test. The 96-hour EC50 
and NOEC for s. capricornutum exposed to fluroxypyr 1-
methylheptyl ester were >1410 and 199 ppb, respectively. 
This study can be categorized as Core. 

5 
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Selenastrum cell density 
File: sel Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Sol. Con. 3 979562.000 979562.000 1029911.333 
2 50 ppb 3 979233.000 979233.000 1029911.333 
3 101 ppb 3 1130939.000 1130939.000 1029911.333 
4 199 ppb 3 937818.333 937818.333 937818.333 
5 390 ppb 3 856726.333 856726.333 856726.333 
6 754 ppb 3 672234.000 672234.000 721551.000 
7 1410 ppb 3 770868.000 770868.000 721551.000 

----------------------------------------------------------------------------

Selenastrum cell density 
File: sel Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Sol. Con.1029911. 333 

50 ppb1029911.333 0.726 1. 76 k= 1, v=14 
101 ppb1029911. 3 3 3 0.726 1. 85 k= 2, v=14 
199 ppb 937818.333 0.602 1. 88 k= 3, v=14 
390 ppb 856726.333 1. 771 1. 89 k= 4 , v=14 
754 ppb 721551.000 3.719 * 1. 90 k= 5, v=14 

1410 ppb 721551.000 3 ."719 * 1. 91 k= 6, v=14 

s = 84969.953 
Note: df used for table values are approximate when v > 20. 

/ 



MRID No. 440803-38 

DATA EVALUATION RECORD 
AQUATIC PLANT EC~ TEST 

GUIDELINE 123-2 (TIER II) 

1. CHEMICAL: Fluroxypyr PC Code No.: ~28959 

2. TEST MATERIAL: Fluroxypyr 1-methylheptyl ester Purity: 95.8% 

3. CITATION: 
Authors: 

Title: 

H.D. Kirk, D.P. Milazzo, J.M. Hugo, and 
M.D. Martin 
Fluroxypyr 1-Methylheptyl Ester: The 
Toxicity to the Aquatic Plant, Duckweed 
Lemna gibba L. G-3 

Study Completion Date: June 4, 1996 
Laboratory: 

Sponsor: 

Environmental Toxicology & Chemistry 
Research Laboratory, The Dow Chemical 
Company, Midland, MI 

Laboratory Report ID: 
DowElanco, Indianapolis, IN 
DECO-ES-3074 
D231718 .a. o :...·_\i.<:'-2::.'"' -:; (_,, .0-1- -~) 
440803-38 

4. 

DP Barcode: 
MRID No.: 

REVIEWED BY: Mark A. Messler, M.S., Toxicologist, 
KBN Engineering and Applied Sciences, Inc. 

Signature l-~-
-? ·~0~L"' /" 

£/L ·_·;_--:-~~~~/&-/ Date:<..~ ~7 ./.·;-

APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist, 
KBN Engineering and Applied Sciences, Inc. 

signature: {),f)~~ Date: loIn )'i'f 
5. APPROVED BY: 

Signature: 

6. STUDY PARAMETERS: 

Definitive T.est Duration: 14 days 
Type of Concentrations: Initial iiieasured. 

7. CONCLUSIONS: This study is scientifically sound and fulfills 
the guideline requirements for an aquatic plant toxicity 
test. 

Results Synopsis: 

EC50 : >2310 ppb 
NOEC: 1220 ppb 

95% C. I.: N/A 
Probit Slope: N/A 

.....--
/ I 

./ 
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MRID No. 440803-38 

8. ADEQUACY OF THE STUDY: 

A. Classification: Core. 

B. Rationale: N/A. 

c. Repairability: NjA. 

9. GUIDELINE DEVIATIONS: The pH of the medium·used for testing 
(~8.2) was greater than recommended (5.0). 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test Organisms 

.. ·:·. .. Guideline Criteria .. Reported· Information 

S:gecies Lemna gibba Lemna gibba 

Number of PlantsLFronds 16 fronds/replicate (4 plants 
5 plants, 3 frqnds each with 4 fronds each) 

Nutrients 
Standard formula, e.g. 20XAAP 20XAAM 

B. Test System 

Guideline Criteria Reported Information 

Solvent Acetone 

Tem:gerature 
25°C 25.0-25.2oC 

Light Intensity 
5.0 KLux (±15%) 4.3-6.4 KLux 

Photo:geriod 
Continuous Continuous 

Test system 
Static or Renewal Static 

12!! 
Approx. 5.0 8.3-9.1 

2 
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c. Test Design 

Dose range 
2X or 3X progression 

Doses 
at least 5 

Controls 
negative andjor solvent 

Replicates per dose 
3 or -more 

Duration of test 
14 days 

Daily observations were made? 

Method of Observations 

Maximum Labeled Rate 

12. REPORTED RESULTS: 

·c:;uideline Criteria 

Initial and 14 day frond 
numbers were measured? 

Control frond at 14 days ~2X 
initial count? 

Initial chemical 
concentrations measured? 
(Optional) 

Raw data included? 

3 

MRID No. 440803-38 

·. Reported Information 

2X 

188, 375, 750, 1500, and 3000 
ppb 

Negative and solvent controls 

3 

14 days 

Counts on all three replicates 
only conducted on day 14 of 
the test 

Number of fronds 

0.25 lb acid equivalents/A 

Reported Information 

Yes 

Yes 

Yes 

Yes 



MRID No. 440803-38 

Dose Response 

·.initial 
..... :measured 
-·cohcentration 

.... · .. . : · .. ·· .. _: '( ''g' I L) ....... :· .. ·. ,. 

Avg. Frond 
Nwilber 

:\.··.·.·:irihibi tioi1• :. 14:.day ·pH 

: .:-::::,:···:::::::::·:.:::·.,.:::·.:_:_~:· ·. 2:.: .. : .-:: .... 

Control 445 8.8-9.0 

Solvent Control 434 9.0-9.1 

176 371 16 8.8-9.0 

289 420 5 9.0-9.1 

744 437 1 9.1 

1220 365 17 8.9-9.1 

2310 319 28 8.8-9.0 

*Based on comparison to the pooled control. 

Other Significant Results: None noted. 

Statistical Results for Frond Number 

Statistical Method: Visual interpretation and Dunnett's test 

EC50 : >2310 ppb 
Pro~it Slope: N/A 

95% C. I.: N/A 
NOEC: 1220 ppb 

13. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method: Visual interpretation and Williams' test 
with comparison to the solvent control 

EC 50 : >2 310 ppb 
Probit Slope: N/A 

95% C. I.: N/A 
NOEC: 1220 ppb 

14. REVIEWER'S COMMENTS: The test material has a hydrolytic 
half-life of approximately three days. Therefore, all of the 
material may have hydrolyzed to the acid form of fluroxypyr 
over the course of the· test. When the este·r and acid forms 
were quantified and summed at test termir.ation, recoveries 
ranged from 76 to 99% of time-0 values. The time-0 
recoveries ranged from 77 to 100% of nominal. Although the 
form of the test material changed over the testing period, 
the reviewer believes that the initial measured 
concentrations serve as reliable values with which to 

4 

J 



MRID No. 440803-38 

estimate the EC~0 value, since the material will behave 
similarly under natural conditions. 

This study is scientifically sound and fulfills the guideline 
requirements for an aquatic plant toxicity test. The 14-day 
EC~0 and NOEC for L. gibba exposed to fluroxypyr 1-
methylheptyl ester were >2310 and 1220 ppb, respectively. 
This study can be categorized as Core. 

5 
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Lerona frond number 
File: lem Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Sol. Con. 3 434.333 434.333 434.333 
2 176 ppb 3 370.667 370.667 409.222 
3 289 ppb 3 420.333 420.333 409.222 
4 744 ppb 3 436.667 436.667 409.222 
5 1220 ppb 3 365.000 365.000 365.000 
6 2310 ppb 3 318.667 318.667 318.667 

Lerona frond number 
File: lem Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Sol. Con. 434.333 

176 ppb 409.222 0.585 1. 78 k= 1, v=12 
289 ppb 409.222 0.585 1. 87 k= 2 , v=12 
744 ppb 409.222 0.585 1. 90 k= 3, v=12 

1220 ppb 365.000 1.615 1. 92 k= 4 , v=12 
2310 ppb 318.667 2.695 * 1. 93 k= 5, v=12 

----------------------------------------------------------------------------
s = 52.573 
Note: df used for table values are approximate when v > 20. 



DATA EVALUATION RECORD 
ALGAE OR DIATOM EC~ TEST 
GUIDELINE 123-2 (TIER II) 

1. CHEMICAL: Fluroxypyr 

MRID No. 440803-37 

PC Code No. : 1-2895-9 

2. TEST MATERIAL: Fluroxypyr 1-methylheptyl ester Purity: 95.8% 

3. CITATION: 
Authors: 

Title: 

Study Completion Date: 
Laboratory: 

Sponsor: 
Laboratory Report ID: 

DP Barcode: 
MRID No.: 

J.S. Hughes~ M.M. Alexander, and L.A. 
Conder 
Fluroxypyr 1-Methylheptyl Ester: The 
Toxicity to Skeletonema costatum 
May 31, 1996 
Carolina Ecotox, Inc., Durham, NC 
The Dow Chemical Company, Midland, MI 
10-04-1 
D 2 3 17 18 ~ 0 Z 3 <= '!- '-t .,~ ( :; _; b ·~ J 
440803-37 

4. REVIEWED BY: Mark A. Messler, M.S., Toxicologist, 
KBN Engineering and Applied Sciences, Inc. 

__. ~7-
Signature: C. . ~ / ".r:~_x-_ · /-7';-,_--.;: .:- 7 . 

APPROVED BY: Pim Kosalwat, Ph.D., Senior 
KBN Engineering and Applied 

Scientist, 
Sciences, Inc. 

Signature: f. hc/~~LA...:l~-\-
5. APPROVED BY: 

Signature: (_ .~c. ... ~ c._c-:>~c· 

6. STUDY PARAMETERS: 

.Definitive Test Duration: 
Type of Concentrations: 

Date: b I\ 1 (or_ i 

120 hours 
Initial measured 

7. CONCLUSIONS: This study is scientifically sound aud fulfills 
the guideline requirements for an a·lgc-.1 toxicity test. The 
120-hour EC50 and NOEC for S. costatum exposed to fluroxypyr 
1-methylheptyl ester were 292 and 179 ppb, respectively. 

8. ADEQUACY OF THE STUDY: 

A. Classification: Core 

B. Rationale: N/A 



MRID No. 440803-37 

c. Repairability: N/A 

9. GUIDELINE DEVIATIONS: No major guideline deviations were 
noted. 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test Organisms 

.. 
.. :-::.\:::=: Gu.idel ine :: E:r·n:'ef,.ia : .:_:{~:./::,::;:. Re.pdrted ':Information· . . .. .. .. 

s:eecies 
Skeletonema cos tatum 
Anabaena flos-aquae Skeletonema costa tum 
Selenastrum capricornutum 
Navicula pelliculosa 

Initial Number of Cells 
3,000 - 10,000 cells/mL 10,000 cellsjmL 

Nutrients Marine algal assay·medium 
Standard formula, e.g. 20XAAP with a salinity of 30% 

B. Test System 

.. 

·:·Guideline criteria Reported Information 

Solvent DMF 

Tem:eerature 
Skeletonema: 20°C 21.2-21.7°C 
Others: 24-25oC 

Light Intensity 
Anabaena: 2.0 KLux (±15%) 3.8-4.7 KLux 
Others: 4.0-5.0 KLux (±15%) 

Photo~eriod 
Skeletonema: 

14 h light, 10 h dark or 14 h light, 10 h darK 
16 h light, 8 h dark 

Others: Continuous 

121! 
Skeletonema: approx. 8.0 Initial: 8.2-8.3 
Others: approx. 7.5 Final: 8.2-8.8 

2 



c. Test Design 

Dose range 
2X or 3X progression 

Doses 
at least 5 

controls 
negative and/or solvent 

Replicates per dose 
3 or ·more 

Duration of test 
120 hours 

Daily observations were made? 

Method of Observations 

Maximum Labeled Rate 

12. REPORTED RESULTS: 

.... ,:::::;::::(· Guideline criteria 

Initial and 120 h cell 
densities were measured? 

Control cell count at 120 hr 
~2X initial count? 

Initial chemical 
concentrations measured? 
(Optional) 

Raw data included? 

3 

MRID No. 440803-37 

.. : .. :-.:.: .. :. 

-·:·::::::(::H':t:::Report:ee!f··=:i:n!ormation 

63, 126, 252, 503, 1005, and 
2010 ppb, corrected for purity 

6 

Negative and solvent (0.5 mL/L 
DMF) controls 

3 

120 hours 

Counts on days 3, 4, and 5 

Cellular counts 

0.25 lb acid equivalents/acre 

.Reported Information 

Yes 

Yes 

Yes 

Yes . 



MRID No. 440803-37 

Dose Response 

Avg~ cell D~n-~:dty ·. .. . 
(x 104 cells/inL) ·% Inliibi tiori* 

'="',> .::-:.::·:::)::i::=:::,,:: <~L:d:s=·. ~ ··.· 
Control 39.2 

Solvent Control 38.9 

43 39.4 -1 

85 36.8 6 

179 25. 3** 3 

347 7.5 81 

798 0.3 99 

1722 0.3 99 

·rnhibition was based upon comparison to the pooled control. 
··Replicate B of this group contained only 1% of the m_ean number 
of cellsjmL in the other two replicates and was therefore 
omitted from analysis. 

Other Significant Results: None noted. 

Statistical Results for Cell Density: 

Statistical Method: Non-linear regression analysis and 
analysis of variance coupled with Bonferroni's test 

EC 50 : 246 ppb 
Probit Slope: N/A 

95% C.I.: 166-365 ppb 
NOEC: 179 ppb 

13. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method: Moving average method and Bonferroni's 
test with comparison to the solvent control 

EC50 : 292 ppb 
Probit Slope: N/A 

95% C.I.: 270-314 ppb 
NOEC: 179 ppb 

14. REVIEWER'S COMMENTS: The test material hydrolyzed to the 
acid form of fluroxypyr over the course of the test. When 
the ester and acid forms were quantified and summed at test 
termination (reviewer's calculations), recoveries ranged from 
69 to 83% of nominal. The time-a recoveries ranged from 68 
to 86% of nominal. Although the form of the test material 
changed over the testing period, the reviewer believes that 

4 
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the initial measured concentrations serve as reliable values 
with which to estimate the EC50 value, since the material 
will behave similarly under natural conditions. 

Since the dose-response was not conducive to remodeling by 
non-linear regression analysis, the moving average method 
results were accepted as the reportable values. This study 
is scientifically sound and fulfills the guideline 
requirements for an algal toxicity test-. The 120-hour EC50 
and NOEC for S. costatum exposed to fluroxypyr 1-methylheptyl 
ester were 292 and 179 ppb, respectively. This study can be 
categorized as Core. 

5 
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Messler fluroxypyr MHE Skeletonerna costaturn 5-29-97 
************************************************************************ 
CONC. 

798 
347 
179 

NUMBER 
EXPOSED 

100 
100 
100 

NUMBER 
DEAD 

99 
81 
3 

PERCENT· 
DEAD 

99 
81 
3 

BINOMIAL 
PROB.(PERCENT) 

0 
0 
0 

BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT 
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE 
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 274.2015 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS 

2 . 1.197027E-02 292.0532 270.2137 314.017 

RESULTS CALCULATED USING 
ITERATIONS G 

14 128.6661 

THE PROBIT METHOD 
H GOODNESS OF 
71.56998 

FIT PROBABILITY 
0 

A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001. 

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE 8.095326 
95 PERCENT CONFIDENCE LIMITS =-83.73084 AND 99.92149 

LC50 = 284.0139 
95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY 

LC10 = 197.906 
95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY 
************************************************************************* 



>keletonem·a cell density 
~ile: skl Transform: SQUARE ROOT(Y) 

BONFERRONI t-TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
;ROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 

-------------------- ----------- ------------------ ------
1 Sol. Con. 622.783 388626.667 
2 43 ppb 627.951 394326.667 -0.161 
3 85 ppb 606.776 368400.000 0.498 
4 179 ppb 614.200 377360.000 0.239 
5 347 ppb 264.229 75433.333 11.157 * 
6 798 ppb .56. 186 3166.667 17.630 * 
7 1722 ppb 57.473 3316.667 17.590 * ·---------------------------------------------------------------------------

~onferroni t table value= 2.75 (1 Tailed Value, P=0.05, df=13,6) 

keletonema cell density 
!: skl Transform: SQUARE ROOT(Y) 

BONFERRONI t-TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff ~ 
0 of DIFFERENCE 

ROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
-------------------- ------- ---------------- ------- ------------

1 Sol. Con. 3 
2 43 ppb 3 102129.838 26.3 -5700.000 
3 85 ppb 3 102129.838 26.3 20226.667 
4 179 ppb 2 113156.944 29.1 11266.667 
5 347 ppb 3 102129.838 26.3 313193.333 
6 798 ppb 3 102129.838 26.3 385460.000 
7 1722 ppb 3 102129.838 26.3 385310.000 

-----------------------------------------------------------------------------

.··· 
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GUIDELINE 123-2 (TIER II) 

MRID No. 440803-36 

1. CHEMICAL:· Fluroxypyr PC Code No.: ~28959 

2. TEST MATERIAL: Fluroxypyr 1-methylheptyl ester Purity: 95.8% 
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6. STUDY PARAMETERS: 

Definitive Test Duration: 
Type of Concentr~tions: 

120 hours 
Initial measured 

7. CONCLUSIONS: This study is scientifically sound and fulfills 
the guideline requirements for an algal toxicity test. The 
120-hour EC50 and NOEC for A. flos-aquae exposed to 
fluroxypyr 1-methylheptyl ester were 395 and 30 ppb, 
respectively. 

/ 



MRID No. 440803-36 

8. ADEQUACY OF THE STUDY: 

A. Classification: Core 

B. Rationale: N/A 

c. Repairability: N/A 

9. GUIDELINE DEVIATIONS: The concentration of solvent in the 
solvent control and treatment solutions was not specified. 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test Organisms 

Species 
Skeletonema costatum 
Anabaena flos-aquae Anabaena flos-aquae 
Selenastrum capricornutum 
Navicula pelliculosa 

Initial Number of Cells 
3,000 - 10,000 cellsjmL 10,000 cellsjmL 

Nutrients 
Standard formula, e.g. 20XAAP Algal assay medium 

B. Test ·system 

G\ildeline criteria Reported Information 

Solvent Acetone 

Temperature 
Skeletonema: 20°C 25.0-25.1°C 
Others: 24-25oC 

Light Intensity 
Anabaena: 2.0 KLux (±15%) 1.8-2.3 KLux 
Others: 4.0-5.0 KLux (±15%) 

2 



MRID No. 440803-36 

·: ... ,,,:; /=::t:::Gutctei ine criteria ;':}==•::::.:•=• .. : ... ,, .>:,:,,;::::,{, :Reported I.ritdrmatiori .. .. 

Photo)2eriod 
Skeletonema: 

14 h light, 10 h dark or Continuous 
16 h light, 8 h dark 

Others: Continuous 

R!! 
Skeletonema: approx. 8.0 7.5-8.7 
Others: approx. 7.5 

c. Test Design 

.:.,\:!,;=::=:!:::=::·:.Guide! ine criter.ia :::\::::'·. 
: 

Information . ·:·.· · . Reported 

Dose range 30, 60, 120, 241' 481, and 961 
2X or 3X progression ppb 

Doses 
at least 5 6 

Controls Negative and solvent (acetone) 
negative andjor solvent controls 

Re)2licates 12er dose 
3 or more 3 

Duration of test 
120 hours 120 hours 

Daily observations were made? Counts on days 3 ' 4 ' and 5 

Method of Observations Cellular counts 

Maximum Labeled Rate 0.25 lb acid equivalents; acre 

12. REPCiRTED RESULTS: 

··. · .. · .·.: "Guideline criteria Reported Information 

Initial and 120 h C£rll 
densities were measured? Yes 

control cell count at 120 hr 
~2X initial count? Yes 

Initial chemical 
concentrations measured? Yes 
(Optional) 

3 
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MRID No. 440803-36 

Raw data included? I Yes 

Dose Response 

Control 43.4 

Solvent Control 44.1 

30 58.1 -33 

73 28.8 34 

112 21.1 52 

226 26.6 39 

461 28.1 36 

986 14.6 67 

*Inhibition was based upon comparison to the pooled control. 

Other Significant Results: None reported. 

Statistical Results for Cell Density: 

Statistical Method: Least squares linear regression analysis. 
and analysis of variance coupled with Dunnett's test 

EC50 : 395 ppb 
Probit Slope: N/A 

95% C.I.: 21-7438 ppb 
NOEC: 73 ppb 

13. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method: Moving average method and Williams' test 
with comparison to the solvent control 

EC50 : 602 ppb 
Probit Slope: N/A 

95% C.I.: 434-999 ppb 
NOEC: 30 ppb 

14. REVIEWER'S COMMENTS: The test material has a hydrolytic 
half-life of approximately three days. Therefore, about 75% 
of the material may have hydrolyzed to the acid form of 
fluroxypyr over the course of the test. When the ester and 
acid forms were quantified and summed at test termination, 

4 
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MRID No. 440803-36 

recoveries ranged from 85 to 127% of nominal. The time 0 
recoveries ranged from 90 to 116% of nominal. Although the 
form of the test material changed over the testing period, 
the reviewer believes that the initial measured 
concentrations serve as reliable values to estimate the EC50 

value on, since the material will behave similarly under 
natural conditions. 

This study is scientifically sound and fulfills the guideline 
requirements for an algal toxicity test. The 120-hour EC50 

and NOEC for A. flos-aquae exposed to fluroxypyr 1-
methylheptyl ester were 395 and 30 ppb, respectively. This 
study can be categorized as Core. 

5 



Anabaena cell density 
File: ana Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression mod.el) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Sol. Con. 3 440736.000 440736.000 511074.167 
2 30 ppb 3 581412.333 581412.333 511074.167 
3 73 ppb 3 287977.333 287977.333 2-87977.333 
4 112 ppb 3 210822.667 210822.667 252673.222 
5 226 ppb 3 266065.667 266065.667 252673.222 
6 461 ppb 3 281131.333 281131.333 252673.222 
7 986 ppb 3 146109.333 146109.333 146109.333 

----------------------------------------------------------------------------

~nabaena cell density 
fjle: ana Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Sol. Con. 511074.167 

30 ppb 511074.167 0.864 1. 76 k= 1' v=14 
73 ppb 287977.333 1. 876 * 1. 85 k= 2' v=l4 

112 ppb 252673.222 2.310 * 1. 88 k= 3 ' v=l4 
226 ppb 252673.222 2.310 * 1. 89 k= 4 ' v=l4 
461 ppb 252673.222 2.310 * 1. 90 k= 5, v=l4 
986 ppb 146109.333 3.619 * 1. 91 k= 6' v=l4 

----------------------------------------------------------------------------
; = 99706.279 
lote: df used for table values are a~proximate when v > 20. 



Messler fluroxypyr MHE Anabaena flos-aquae 5-27-97 
************************************************************************ 
CONC. .NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROB. (PERCENT) 
986 100 67 67 0 
461 100 37 37 0 
226 100 40 40 0 
112 100 52 52 0 
73 100 35 35 0 

BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT 
CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE 
UNRELIABLE. USE THE INTERVALS CALCULATED BY THE OTHER TESTS. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 246.6023 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS 

2 .2595643 602.3838 434.3644 999.3899 

RESULTS CALCULATED USING 
ITERATIONS G 

2 6.708636 

THE PROBIT METHOD 
H GOODNESS OF 
6.4106 

FIT PROBABILITY 
0 

A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001. 

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE = .4314972 
95 PERCENT CONFIDENCE LIMITS =-.6861252 AND 1.549119 

LC50 = 405.4383 
95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY 

LC10 = .4620447 
95 PERCENT CONFIDENCE LIMITS = 0 AND 51.4917i 
************************************************************************* 
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MRID No. 440803-35 

DATA EVALUATION RECORD 
SEEDLING EMERGENCE EC25 TEST 

§ 123-1 (TIER II) 

1. CHEMICAL: Fluroxypyr PC Code No. : ··128959 

2. TEST MATERIAL: Fluroxypyr methylheptyl ester Purity: 26.9% 

3. CITATION: 
Author: D. Schwab 
Title: 

Study Completion Date: 

Evaluating the Effects of Fluroxypyr-MHE 
on the Seedling Emergence and Vegetative 
Vigor of Non-Target Terrestrial Plants 
May 7, 1996 

Laboratory: 
Sponsor: 

ABC Laboratories, Inc., Columbia, MO 
DowElanco, Indianapolis, IN 

Laboratory Report ID: 42838 
MRID No.: 440803-35 

DP Barcode: D231718 .._ D-rHctt''/5-()->h·~->.:-'"··") 

4. REVIEWED BY: Mark Messler, M.S., Toxicologist, 
KBN Engineering and Applied Sciences, Inc. 

Signature: ( 

APPROVED BY: 

Signature: 

5. APPROVED BY: 

Pim Kosalwat, Ph.D., Senior 
KBN Engineering and Applied 

P. ~0scJw~ 

Signature: ~~ci C.~.')4<-G.Q_c 
6. STUDY PARAMETERS: 

Definitive Study Duration: 21 or 28 days 

Date: 

Scientist 
Sciences, 

Date: 

' • > i' .·· 

Inc. 

Date: 7-{ ( ( 0.. l-

7. CONCLUSIONS: This study is scientifically sound and fulfills 
the guideline requirements for a seedling emergence study 
with terrestrjal plants. 

Results synopsis 

Most sensitive monocot: Ryegrass 
Most sensitive parameter: phytotoxicity 
EC25 : >0.25 lb ai/A 
NOEL: 0.124 lb aijA 

l , ) ; {I \ 



MRID No. 440803-35 

Most 
Most 
ECz5: 

sensitive dicot: Cucumber 
sensitive parameter: phytotoxicity 

0.075 lb aijA 
NOEL: 0.031 lb ai/A 

8. ADEQUACY OF THE STUDY: 

A. Classification: Core. 

B. Rationale: N/A. 

c. Repairability: N/A. 

9. GUIDELINE DEVIATIONS: The organic matter content of the soil 
( 2-. 7%) was greater than recommended ( 1%) . 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test Organisms 

Guideline Criteri(l Reported Information 

Species Dicots: cotton, cucumber, 
6 dicots in 4 families, radish, soybean, sunflower, 
including soybean and a tomato 
rootcrop; 4 monocots in 2 Monocots: corn, onion, 
families, including corn. ryegrass, wheat 

Number of seeds per rep 
10 10 ( 20 for tomato) 

Source of Seed Commercial suppliers 

Historical % Germination of 
Seed ~84% 

B. Test system 

-· -:=·Guideline Criteria Reported Information 

Solvent None 

Site of test Greenhouse 

Plantin,g method I type of pot Planted within one day before 
application/10-cm square pots 

Method of application Track sprayer 

2 
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MRID No. 440803-35 

::,:Guideline criteria· .. · ···.: ... .-.:Reported Irfformation .... 

Method of watering overhead irrigation for 2 to 3 
days, followed by 
subirrigation 

Growth stage at application 
Seed or plant. Seed 

c. Test Design 

·,•••i:Gu1deline. criteria : : : '•>:'•:=·Reported ·Information .. ·. 
:-· ... ··· 

Dose range 2x: ranging from 0.55 g active 
2X or 3x ingredient (ai)/Ha to 280 g 

aijHa (0.0005 - 0. 25 lb ai/A) 

Doses 
At least 5 5, 6, 8, 9, or 10 

Controls Negative (deionized water) and 
Negative and solvent formulation blank controls 

Replicates per dose 
At least 3 3 replicates 

Duration of test 
14 days 3 or 4 weeks 

Were observations made at 
least weekly? Only "final" rating reported 

Maximum labeled rate 280 g aijHa (0.25 lb ai/A) 

12. REPORTED RESULTS: 

.:,.Guideline Criteria Reported Information 

Quality assurance and GLP 
compliance statements were Yes 
included in the report? --
Was an NOEL obsarved for each 
species? Yes 

Phytotoxic obs.ervations Yes 

Were initial chemical Yes, recoveries of selected 
concentrations measured? spray solutions ranged between 
(Optional) 97 and 108% of nominal 

3 
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MRID No. 440803-35 

11:: ... -... .. __ Guid(iline Criteria I Reported Information 

I were adequate raw data 
_ included? 

Results for the most sensitive Parameter of each species* 

·. ):::: ... 

... ·· .. · ECzs NOEL 
::spe{9ie·s ·. Parameter. ·. (g-aijHa) "(g aijHa) . .. 

Cotton phytotoxicity 133 70 

Cucumber phytotoxicity 97 35 

all parameters 
Radish similar >280 280 

Soybean phytotoxicity 266 70 

Sunflower phytotoxicity 118 70 

Tomato shoot fresh weight 164 140 

all parameters 
Corn similar >280 280 

all parameters 
Onion similar >280 280 

Ryegrass phytotoxicity >280 140 

all parameters 
Wheat similar >280 280 

*The most sensitive parameter is based on the EC25 value (except 
for ryegrass) . 

Observations: Symptoms of test material· toxicity were mainly 
manifest as stunting, leaf rolling, and basal stem swelling. 

Statistical Method: Dunnett's test was used for mean 
separation using pooled control data for all parameters 
except cucumber shoot length and tomato emergence. 
Comparisons for these two species were made against the 
formulation blank control. Nonlinear least squares 
regression was employed to determine the EC values. 

13. VERIFICATION OF STATISTICAL RESULTS: All comparisons were 
made against the formulation blank control. Williams' test 
was used for mean separation. Probit analysis, visual 
interpretation, or linear interpolation was used for EC25 
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MRID No. 440803-35 

determination. Except for cucumber, the magnitude of effect 
(generally less than 50% at the highest rate) and a lack of 
appropriate dose-~esponse precluded the use of non-linear 
regression analysis. Cucumber phytotoxicity was remodeled 
using non-linear regression. All concentrations were 
converted to lb ai/A before analysis. 

Results for the most sensitive parameter of each species 

.. .. . . ·.··· ECzs NOEL 
··specie~::::.·. •Parameter (lb ai/A) (lb ai/A) 

Cotton phytotoxicity 0.125 0.062 

Cucumber phytotoxicity 0.075 0.031 

all parameters 
Radish similar >0.25 0.25 

Soybean phytotoxicity 0.24 0.062 

Sunflower phytotoxicity 0.109 0.062 

Tomato shoot fresh weight 0.142 0.124 

all parameters 
Corn similar >0.25 0.25 

all parameters 
Onion similar >0.25 0.25 

Ryegrass phytotoxicity >0.25 0.124 

all parameters 
Wheat similar >0.25 0.25 

Results for most sensitive parameter of most sensitive species 

I I Monocot I Dicot 

Species ryegrass cucumber 

Parameter phytotoxicity phytotoxicity 

ECzs (lb ai/A) >0.25 0.075 

95% c. I. (lb ai/A) CNBD* 0.049 - 0.114 

Probit Slope N/A 1.9 

NOEL (lb ai/A) 0.124 0.031 

*cNBD = Could not be determined. 

5 
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14. REVIEWER' B C?MMENTS: 'h·._ "~Uthor reported the results in 
terms of g a1jHa. The r~v:r ... _~~r converted the rates in terms 
of lb ~i/A: This 7tudy 1s SCI~:;.. __ ~--.ifically sound and fulfills 
the gu1del1ne requ1rements. The s._,d:x_ is classified as Core. 

---

-----------
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Cotton phytotoxicity 
File: cot Transform·. ARC SINE{SQUARE ROOT(.Y''/ 

/ 

_,.-

WILLIAMS. TEST (Isotonic regression-./ael) TABLE 1 OF 2 
-----------------------------------------~ ,---------------------------------
GROUP OP_....-.LNAL TRANSFORMED ISOTONIZED 

.· MEAN MEAN MEAN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

IDENTIFICATION 
-~------------------

Forrr.. Con. 
0. 001 lb ?.~/A 
o. 002 v..-u.i/A 
O.Of.\1.--lb ai/A 
o . ..-608 lb ai/A 

- 0.015 lb ai/A 
0.031 lb ai/A 
0.062 lb ai/A 
0.124 lb ai/A 

0.25 lb ai/A 

N 
7)-

3 
3 
3 
3 
3 
3 
3 
3 
3 

1. 000 
0.967 
1.000 
1. 000 
1. 000 
0.967 
1.000 
0.967 
0.667 
0.467 

1. 412 
1. 358 
1. 412 
1. 412 
1.412 
1. 358 
1. 412 
1. 358 
0.956 
0.752 

1. 412 
1.398 
1. 398 
1. 398 
1. 398 
1. 385 
1. 385 
1. 358 
0.956 
0.752 

-------------~--------------------------------------------------------------

Cotton phytotoxicity 
File: cot Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1. 412 

0.001 lb ai/A 1. 398 0.287 1. 72 k= 1, v=20 
0.002 lb ai/A 1. 398 0.287 1.81 k= 2' v=20 
0.004 lb ai/A 1. 398 0.287 1. 83 k= 3' v=20 
0.008 lb ai/A 1. 398 0.287 1. 85 k= 4' v=20 
0.015 lb ai/A 1.385 0.574 1. 86 k= 5, v=20 
0.031 lb ai/A 1. 385 0.574 1. 86 k= 6, v=20 
0.062 lb ai/A 1. 358 1.148 1. 86 k= 7, v=20 
0.124 lb ai/A 0.956 9.632 * 1. 87 k= 8' v=20 
0.25 lb aijA 0.752 13.949 * 1. 87 k= 9' v=20 

-------------------~--------------------------------------------------------
s = 0.058 
Note: df used for table values are approximate when v > 20. 

/ ' , ; 
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cotton phytotoxicity 

Estimated EC Values and Confidence Limits 

Point 

EC 1. 00 
EC 5.00 
EC10.00 
EC15.00 
EC50.00 
EC85.00 
EC90.00 
EC95.00 
EC99.00 

Cone. 

0.0324 
0.0565 
0.0759 
0.0926 
0.2154 
0.5006 
0.6112 
0.8215 
1. 4305 

1( .. Jf-(\i 

Lower Upper 
95% Confidence Limits 

/: . 



cucumber phytotoxicity 
File: cue Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISO.TONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Form. Con. 3 1. 000 1. 412 1. 412 
2 0.001 lb ai/A 3 1. 000 1. 412 1. 412 
3 0.002 lb ai/A 3 1.000 1. 412 1. 412 
4 0.004 lb ai/A 3 1. 000 1. 412 1. 412 
5 0.008 lb ai/A 3 1. 000 1. 412 1. 412 
6 0.015 lb ai/A 3 1. 000 1. 412 1. 412 
7 0.031 lb ai/A 3 0.967 1. 358 1. 358 
8 0.062 lb ai/A 3 0.800 1.116 1.116 
9 .0.124 lb aijA· 3 0.600 0.886 0.886 

10 0.25 lb ai/A 3 0.467 0.752 0.752 

Cucumber phytotoxicity 
File: cue Transform: ARC SINE(SQUARE ROOT (Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 
----------------------------------------------------------------------------

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1. 412 

0.001 lb ai/A 1. 412 0.000 1. 72 k= 1 I v=20 
0.002 lb ai/A 1.412 0.000 1. 81 k= 2 I v=20 
0.004 lb ai/A 1. 412 0.000 1. 83 k= 3 I v=20 
0.008 lb ai/A 1. 412 0.000 1. 85 k= 4 I v=20 
0.015 lb ai/A 1. 412 0.000 1. 86 k= 51 v=20 
0.031 lb ai/A 1. 358 1. 238 1. 86 k= 61 v=20 
0.062 lb ai/A 1.116 6.749 * 1. 86 k= 7 I v=20 
0.124 lb ai/A 0.886 11.982 * 1. 87 k= 81 v=20 

0.25 lb ai/A 0.752 15.040 * 1. 87 k= 9 I v=20 
----------------------------------------------------------------------------
s =· 0. 054 
Note: df used for table values are approximate when v > 20. 



cucumber phytotoxicity 

Estimated EC Values and Confidence Limits 

Lower Upper 
Point Cone. 95% Confidence Limits 

EC 1. 00 0.0120 0.0059 0.0189 
EC 5.00 0.0273 0.0170 0.0372 
EC10.00 0.0423 0.0297 0.0538 
EC15.00 0.0568 0.0429 0.0695 
EC50.00 0.1981 0.1632 0.2577 
EC85.00 0.6904 0.4704 1.2610 
EC90.00 0.9277 0.5999 1. 8496 
EC95.00 1.4373 0.8584 3.2682 
EC99.00 3.2666 1. 6760 9.5355 

\; - C;;.(-:),. ( /·( I 
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File:A:cuc.out Page 1 
1 cucumber phytotoxicitl3:26 ~ednesday, May 21, 1997 

OBS CONC LOG_CONC Y1 Y2 Y3 Y4 Y5 Y6 

1 0.000 1.0 1.0 1.0 
2 0.031 -1.50864 0.9 1.0 1.0 
3 0.062 -1.20761 0.8 0.7 0.9 
4 0.124 -0.90658 0.6 0.6 0.6 
5 0.250 -0.60206 0.4 0.5 0.5 

cucumber phytotoxicity 2 
MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG CONC) I SIGMA) 

~EIGHTED REGRESSION -
13:26 ~ednesday, May 21, 1997 

Non-Linear Least Squares Iterative Phase 
· Dependent Variable COU~T Method: Gauss-Newton 

Iter LOG EC50 SIGMA CO ~eighted SS 
o -o. 703ooo ·o. 523ooo 1.oooooo o. o787oo 
1 -0.704335 0.649137 1.028697 0.066601 
2 ·0.699682 0.629924 1.020210 0.066379 
3 -0.700532 0.634695 1.021684 0.066392 
4 ·0. 700347 0.633526 1.021322 0.066387 
5 -0.700393 0.633811 1.021410 0.066388 
6 ·0.700382 0.633742 1.021388 0.066387 
7 -0. 700385 0. 633 759 1. 021393 0. 066388 
8 ·0.700384 0.6337S5 1.021392 0.066388 
9 ·0.700384 0.6337S6 1.021392 0.066388 

10 -0.700384 0.6337S5 1.021392 0.066388 
11 ·0.700384 0.6337S5 1.021392 0.066388 

NOTE: Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

\ 

Source OF ~eighted SS ~eighted MS 

Regression 3 11.500000000 3.833333333 
Residual 12 0.066387S56 0.005532296 
Uncorrected Total 15 11.566387S56 

(Corrected Total) 14 0.992150134 

Parameter 

LOG EC50 
SIGMA 

co 

Corr 

LOG EC50 
~IGMA 

co 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Lower Upper 
·0.700384232 0.04846503062 -.80598061786 -0.5947878458 
0.633755386 0.09293379915 0.43126973389 0.8362410382 
1.021392302 0.04176156192 0.93040154153 1.1123830634 

Asymptotic Correlation Matrix 

LOG_EC50 SIGMA 

1 ·0.138082888 
-0.138082888 1 
-0.686018395 0.5815601052 

cucumber phytotoxicity 

co 

-0.686018395 
0.5815601052 

1 

MODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG CONC) I SIGMA) 
SUMMARY OF NONLINEAR-REGRESSION-

3 

13:26 ~ednesday, May 21, 1997 

\ OBS CONC LOG_EC50 SIGMA co RESID~SS ec5o 

0 -0.70038 0.63376 1.02139 0.066388 0.19935 
cucumber phytotoxicity 4 

~ODEL: YOUNG = CO * PROBNORM ((LOG_EC25 · LOG_CONC) I SIGMA · 0.67449) 

File:A:cuc.out Page 2 
~EIGHTED REGRESSION 

13:26 ~ednesday, May 21, 1997 

Non-Linear Least Squares Iterative Phase 
Dependent Variable COU~T Method: Gauss-Newton 

Iter LOG EC25 SIGMA CO ~eighted SS 
0 ·1. 051000 0. 523000 1. 000000 0. 078225 
1 ·1.142072 0.650376 1.028703 0.066602 
2 -1.124361 0.629666 1.020146 0.066379 
3 ·1.128678 o.634?S6 1.021703 o.066392 
4 ·1.127642 0.633511 1.021317 0.066387 
5 -1.127896 0.633815 1.021411 0.066388 
6 -1.127834 0.633741 1.021388 0.066387 
7 ·1.127849 0.633759 1.021393 0.066388 
8 -1.127845 0.6337S5 1.021392 0.066388 
9 ·1.127846 0.6337S6 1.021392 0.066388 

10 ·1.127846 0.633755 1.021392 0.066388 
11 -1.127846 0.6337S5 1.021392 0.066388 

NOTE: Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

Source OF ~eighted SS ~eighted MS 

Regression 3 11.500000000 3.833333333 
Residual 12 0.066387556 0.005532296 
Uncorrected Total 15 11.566387556 

(Corrected Total) 14 0.992150134 

Parameter Estimate Asymptotic 
Std. Error 

LOG EC25 ·1. 127845903 0.08436219301 
SIGMA 0.6337S5387 0.09293379924 

co 1.021392303 0.04176156193 

Asymptotic 95 X 
Confidence Interval 
Lower Upper 

·1.3116556020 ·0.9440362036 
0.4312697345 0.8362410392 
0.9304015417 1.1123830636 

Corr 

LOG EC25 
~IGMA 

co 

MODEL: YOUNG = CO 

·Asymptotic Correlation Matrix 

LOG_EC25 SIGMA 

1 -0.822348343 
-0.822348343 1 
·0.826220663 0.5815601048 

co 

·0.826220663 
0.5815601048 

1 
· cucumber phytotoxicity 

* PROBNORM ((LOG EC25 - LOG CONC) I SIGMA · 0.67449) 
SUMMARY OF NONLTNEAR REGRE~SION 

5 

13:26 ~ednesday, May 21, 1997 

OBS CONC 

0 

MODEL: YOUNG 

COUNT 

1.1 

LOG_EC25 SIGMA co RESID_SS EC25 

-1.12785 0.63376 1.02139 0.066388 0.074500 
cucumber phytotoxicity 6 

CO * PROBNORM ((LOG EC25 - LOG CONC) I SIGMA · 0.674~9) 
- T3:26 ~ednesday, May 21, 1997 

Plot of COUNT*LOG CONC. Symbol used is 1 01 • 

Plot of PRED*LOG_CONC. Symbol used is 1 1 



File:A:cuc.out Page 3 
1.0 0 

0.9 0 

0.8 

0.7 

0.6 

0.5 

0.4 

·1.6 

NOTE: 932 obs 

0 

0 ... 

0 

0 

-1.4 -1.2 -1.0 

.LOG_CONC 

had missing values. 851 obs hidden. 
cucumber phytotoxicity 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

0 

0 

-0.8 -0.6 

7 

13:26 Wednesday, May 21, 1997 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

DOSE 5 0 0.25 0.031 0.062 0.124 

Number of observations in data set = 30 

NOTE: Due to missing values, only 15 observations can be used in this 
analysis. 

cucumber phytotoxicity 8 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
13:26 Wednesday, May 21, 1997 

General Linear Models Procedure 

Dependent Variable: RESPONSE 

Source 

Model 
·,' \ 
. "'--

OF 

4 

SLJT1 of 
Squares 

0.64000000 

Mean 
Square 

0.16000000 

Value Pr > F 

48.00 0.0001 

File:A:cuc.out Page 4 

Error 10 0.03333333 0.00333333 

Corrected Total 14 0.67333333 

Source 

DOSE 

Source 

DOSE 

R·Square c.v. Root MSE RESPONSE Mean 

0.950495 7.530656 o.o5m5 0.766667 

OF Type I SS Mean Square F Value Pr > F 

. 4 0.64000000 0.16000000 48.00 0.0001 

OF Type Ill SS Mean Square F Value Pr > F 

4 0.64000000 0.16000000 48.00 0.0001 

cucumber phytotoxicity 9 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
13:26 Wednesday, May 21, 1997 

General Linear Models Procedure 

Level of -----------RESPONSE----------
DOSE N Mean SO 

0 
0.25 
0.031 
0.062 
0.124 

3 1.00000000 0.00000000 
3 0.46666667 o.o5m5o3 
3 0.96666667 0.05773503 
3 0.80000000 0.10000000 
3 0.60000000 0.00000000 
cucumber phytotoxicity 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

10 

13:26 Wednesday, May 21, 1997 

General Linear Models Procedure 

Dunnett's One-tailed T tests for variable: RESPONSE 

NOTE: This tests controls the type I experimentwise error for 
comparisons of all treatments against a control. 

Alpha= 0.05 Confidence= 0.95 df= 10 MSE= 0.003333 
Critical Value of Dunnett's T= 2.466 

Minimum Significant Difference= 0.1162 

Comparisons significant at the 0.05 level are indicated by , ... , 
Sirrr.Jltaneous Sirrr.Jltaneous 

Lower Difference Upper 
DOSE Confidence Between Confidence 

Comparison Limit Means Limit 

0.031 0 -0.14956 -0.03333 0.08289 
0.062 0 -0.31623 -0.20000 -0.083n ••• 
0.124 0 -0.51623 -0.40000 -0.283n ••• 
0.25 0 -0.64956 -0.53333 -0.41711 ••• 



radish shoot weight 
File: rad Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
--------------~-------------------------------------------------------------
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN 
------ -------------------- ----------- ----------- -----------

1 Forni. Con. 3 10.533 10.533 10.533 
2 0.015 lb aija 3 9.350 9.350 9.663 
3 0.031 lb aijA 3 9.977 9.977 9.663 
4 0.062 lb ai/A 3 8.737 8.737 9.422 
5 0.124 lb ai/A 3 9.400 9. 400 9.422 
6 0.25 lb ai/A 3 10.130 10.130 9.422 

radish shoot weight 
Pile: rad Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

·------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 10.533 

0.015 lb aija 9.663 1. 092 1. 78 k= 11 v=12 
0.031 lb aijA 9.663 1.092 1. 87 k= 2 I v=12 
0.062 lb ai/A 9.422 1. 395 1.90 k= 3 I v=12 
0.124 lb ai/A 9.422 1. 395 1. 92 k= 4 I v=12 

0.25 lb ai/A 9.422 1. 395 1:93 k= 51 v=12 

= 0.976 
ote: df used for table values are approximate when v > 20. 

/ 
/ 



Soybean phytotoxicity 
File: soy Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL· TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Form. Con. 3 1.000 1. 412 1. 412 
2 0.001 lb ai/A 3 1. 000 1. 412 1. 412 
3 0.002 lb ai/A 3 1.000 1. 412 1. 412 
4 0.004 lb aijA 3 0.967 1. 358 1. 398 
5 0.008 lb ai/A 3 1. 000 1. 412 1. 398 
6 0.015 lb ai/A 3 1.000 1. 412 1.398 
7 0.031 lb ai/A 3 1.000 1. 412 1. 398 
8 0.062 lb ai/A 3 0.967 1. 358 1. 358 
9 0.124 lb aijA 3 0.900 1. 249 1. 249 

10 0.25 lb ai/A 3 0.733 1. 030 1. 030 
----------------------------------------------------------------------------

Soybean phytotoxicity 
File: soy Transform: ARC SINE(SQUARE ROOT(Y)) 

-~ WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS .P=. 05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1.412 

0.001 lb ai/A 1. 412 0.000 1. 72 k= 11 v=20 
0.002 lb ai/A 1. 412 0.000 1. 81 k= 2, v=20 
0.004 lb ai/A 1.398 0.353 1. 83 k= 3 I v=20 
0.008 lb ai/A 1.398 0.353 1. 85 k= 4 I v=20 
0.015 lb ai/A 1. 398 0.353 1. 86 k= 5, v=20 
0.031 lb aijA 1.398 0.353 1. 86 k= 61 v=20 
0.062 lb ai/A 1. 358 1. 412 1. 86 k= 7 I v=20 
0.124 lb ai/A 1. 249 4.236 * 1. 87 k= 8 I v=20 

0.25 lb aijA 1.030 9.935 * 1. 87 k= 91 v=20 

s = 0.047 
Note: df used for table values are approximate when v > 20. 

~. 



Sunflower phytotoxicity 
File: sun Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Form. Con. 3 1.000 1.412 1. 412 
2 0.001 lb ai/A 3 0.967 1. 358 1. 394 
3 0.002 lb ai/A 3 1. 000 1. 412 1. 394 
4 0.004 lb ai/A 3 1. 000 1. 412 1. 394 
5 0.008 lb ai/A 3 0.967 1. 358 1. 358 
6 0.015 lb ai/A 3 0.967 1.358 1. 358 
7 0.031 lb ai/A 3 0.967 1. 358 1. 358 
8 0.062 lb ai/A 3 0.933 1. 303 1.303 

. 9 0.124 lb ai/A 3 0.600 0.888 0.888 
10 0.25 lb ai/A 3 0.533 0.819 0.819 

;unflower phytotoxicity 
~ile: sun Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

·------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1. 412 

0.001 lb ai/A 1. 394 0.291 1. 72 k= 11 v=20 
0.002 lb ai/A 1. 394 0.291 1. 81 k= 2 I v=20 
0.004 lb ai/A 1. 394 0.291 1. 83 k= 3 I v=20 
0.008 lb ai/A 1.358 0.872 1. 85 k= 4 I v=20 
0.015 lb ai/A 1. 358 0.872 1. 86 k= 51 v=20 
0.031 lb ai/A 1. 358 0.872 1. 86 k= 61 v=20 
0.062 lb ai/A 1. 303 1.744 1. 86 k= 7 I v=20 
0.124 lb ai/A 0.888 8.420 * 1. 87 k= 81 v=20 
0.25 lb ai/A 0.819 9.521 * 1. 87 k= 9, v=20 

---------------------------------------------------------------------------
= 0.076 

ote: df used for table values are approximate when v > 20. 

A I.·. -; / . /; { / / I I - I" /v,_./_ {.. · v· ··vc_ l.J c,, fr1 
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sunflower phytotoxicity 

Estimated EC Values and Confidence Limits 

Point 

EC 1. 00 
EC 5.00 
EC10.00 
EC15.00 
EC50.00 
EC85.00 
EC90.00 
EC95.00 
EC99.00 

Cone. 

0.0172 
0.0368 
0.0553 
0.0727 
0.2313 
0.7358 
0.9676 
1. 4518 
3.1073" 

Lower Upper 
95% Confidence Limits 

·,; ·_- .), {:(: (X_) -!- (;.". _;'/ 

/ 

/ 

:· I 

.. .! > 
1 __ 1 · I 

{.. /(' 'y < c,. /t{ 



tomato shoot weight 
File: tom Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Form. Con. 3 6.843 6.843 6.843 
2 0.001 lb ai/A 3 6.017 6.017 6.671 

. 3 0.002 lb ai/A 3 6.620 6.620 6.671 
4 0.004 lb ai/A 3 6.827 6.827 6.671 
5 0.008 lb aijA_ 3 6.977 6.977 6.671 
6 0.015 lb aijA 3 6.913 6.913 6.671 
7 0.031 1b ai/A 3 5.537 -5.537 5.730 
8 0.062 1b ai/A 3 5.883 5.883 5.730 
9 0.124 lb ai/A 3 5.770 5.770 5.730 

10 0.25 lb aijA 3 4.530 4.530 4.530 

:omato shoot weight 
~ile: tom Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

·------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 6.843 

0.001 lb ai/A 6.671 0.177 1. 72 k= 1, v=20 
0.002 lb aijA 6.671 0.177 1. 81 k= 2, v=20 
0.004 lb ai/A 6.671 0.177 1. 83 k= 3, v=20 
0.008 lb aijA 6.671 0.177 1. 85 k= 4 , Y=20 
0.015 lb aijA 6.671 0.177 1. 86 k= 5, v=20 
0.031 lb aijA 5.730 1.144 1. 86 k= 6, v=20 
0.062 lb aijA 5.730 1.144 1. 86 k= 7, V=20 
0.124 lb aijA 5.730 1.144 1. 87 k= 8, v=20 

0.25 lb ai/A 4.530 2.376 * 1. 87 k= 9, v=20 
---------------------------------------------------------------------------

1.192 
~te: df used- for table values are approximate when v > 20. 



tomato shoot weight 

Estimated EC Values and Confidence Limits 

Point 

EC 1. 00 
EC 5.00 
EC10.00 
EC15.00 
EC50.00 
EC85.00 
EC90.00 
EC95.00 
EC99.00 

v· 

Cone. 

0.0089 
0.0278 
0.0508 
0.0763 
0.4270 
2.3898 
3.5918 
6.5689 

20.3812 

('_!'-12 !/ ~- !-" ·"-·In 

Lower Upper 
95% Confidence Limits 



onion shoot weight 
File: ani Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Form. Con. 3 1. 390 1. 390 1. 714 
2 0.008 lb ai/A 3 1.967 1. 967 1.714 
3 0.015 lb ai/A 3 1.717 1. 717 1.714 
4 0.031 lb ai/A 3 1. 513 1. 513 1.714 
5 0.062 lb ai/A 3 1.717 1. 717 1.714 
6 0.124 lb ai/A 3 1. 983 1. 983 1.714 
7 0.25 lb ai/A 3 1. 057 1.057 1.057 

o~ton shoot weight 
I e: ani Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1. 714 

0.008 lb aijA 1.714 0.728 1. 76 k= l' v=l4 
0.015 lb aijA 1. 714 0.728 1. 85 k= 2' v=l4 
0.031 lb aijA 1. 714 0.728 1. 88 k= 3 ' v=l4 
0.062 lb aijA 1. 714 0.728 1.89 k= 4 ' v=14 
0.124 lb aijA 1. 714 0.728 1. 90 k= 5, v=l4 
0.25 lb aijA 1.057 0.747 1. 91 k= 6, V=l4 

= 0.546 
~= df used for table values are approximate when v > 20. 

. .-·-~· 
I 



onion height 
File: oni2 Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
----------------------------------------------------------------------------
GROUP ORIGINAL 

IDENTIFICATION N MEAN 
------ -------------------- -----------

1 Form. Con. 3 102.933 
2 0.008 lb ai/A 3 125.700 
3 0.015 lb ai/A 3 128.433 
4 0.031 lb ai/A 3 106.667 
5 0.062 lb ai/A 3 126.533 
6 0.124 lb ai/A 3 125.633 
7 0.25 1b aijA 3 83.967 

OT"ion height 
I :: oni2 Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) 

ISOTONIZED CALC. SIG 
IDENTIFICATION MEAN WILLIAMS P=.05 

-------------------- ----------- ----------- -----
Form. Con. 119.317 

0.008 1b ai/A 119.317 0.895 
0.015 lb ai/A 119.317 0.895 
0.031 lb ai/A 119.317 0.895 
0.062 lb ai/A 119.317 0.895 
0.124 lb ai/A 119.317 0.895 

0.25 lb ai/A 83.967 1. 036 

s = 22.415 

TRANSFORMED ISOTONIZED 
MEAN MEAN 

----------- -----------
102.933 119.317 
125.700 119.317 
128.433 119.317 
106.667 119.317 
126.533 119.317 
125.633 119.317 
83.967 83.967 

TABLE 2 OF 2 

TABLE DEGREES OF 
WILLIAMS FREEDOM 

----------- -------------

1. 76 k= 1 I v=14 
1.85 k= 2 I v=14 
1. 88 k= 3 I v=14 
1. 89 k= 4 I v=14 
1. 90 }·-.- 51 v=14 
1. 91 k= 6 I v=14 

N ~= df used for table values are approximate when v > 20. 



Ryegrass phytotoxicity 
File: rye Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Form. Con. 3 1. 000 1.412 1. 412 
2 0.002 lb ai/A 3 1.000 1.412 1. 412 
3 0.004 lb ai/A 3 1.000 1.412 1.412 
4 0.008 lb ai/A 3 1. 000 1. 412 1. 412 
5 0.015 lb ai/A 3 1. 000 1. 412 1. 412 
6 0.031 lb ai/A 3 1.000 1.412 1. 412 
7 0.062 lb ai/A 3 0.933 1. 310 1. 361 
8 0.124 lb ai/A 3 1. 000 1. 412 1. 361 
9 0.25 lb ai/A 3 0.800 1.116 1.116 

Ryegrass phytotoxicity 
File: rye Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 .OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1. 412 

0.002 lb ai/A 1. 412 0.000 1. 73 k= 1' v=18 
0.004 lb ai/A 1. 412 0.000 1. 82 k= 2' v=18 
0.008 lb ai/A 1. 412 0.000 1. 85 k= 3' v=18 
0.015 lb ai/A 1. 412 0.000 1. 86 k= 4' v=18 
0.031 lb ai/A 1. 412 0.000 1. 87 k= 5, v=18 
0.062 lb ai/A 1. 361 0.855 1. 87 k= 6, v=18 
0.124 lb ai/A 1. 361 0.855 1. 88 k= 7, v=18 

0.25 lb ai/A 1.116 4.984 * 1. 88 k= 8' v=18 
----------------------------------------------------------------------------
s = 0.073 
~ote: df used for table values are approximate when v > 20. 

·.J 



MRID No. 440803-35 

DATA EVALUATION RECORD 
VEGETATIVE VIGOR EC25 TEST 

§ 123-1 (TIER II) 

1. CHEMICAL: Fluroxypyr 

2. TEST MATERIAL: Fluroxypyr methylheptyl ester Purity: 26.9% 

3. CITATION: 
Author: D. Schwab 
Title: 

Study Completion Date: 

Evaluating the Effects of Fluroxypyr-MHE 
on the Seedling Emergence and Vegetative 
Vigor of Non-Target Terrestrial Plants 
May 7, 1996 

Laboratory: 
Sponsor: 

ABC Laboratories, Inc., Columbia, MO 
DowElanco, Indianapolis, IN 

Laboratory Report ID: 42838 
MRID No.: 440803-35 

DP Barcode: D231718 ... o·::).~~..;f'i:S-L->...S..·--h.:-= .... 0 
4. REVIEWED BY: Mark Messler, M.S., Toxicologist, 

KBN Engineering and Applied Sciences, Inc. 

signature: 

APPROVED BY: Pim Kosalwat, Ph.D., Senior 
KBN Engineering and Applied 

Date: 

Scientist 
Sciences, 

.. 
/:: 

Inc. 

; ~ 

// 

Signature: P. ~os~wOJ-\- Date: ~;2;~ l 
5. APPROVED BY: 

signature: c_M~ \:..c,-:,~ 
6. STUDY PARAMETERS: 

Definitive study Duration: 21 days 

7. CONCLUSIONS: This study is scientifically sound and fulfills 
the guideline requirements for a vegetative vigor study with 
terres~rial plants. 

Results Synopsis 

Most 
Most 
ECzs: 
NOEL: 

sensitive monocot: 
sensitive parameter: 

0.124 lb ai/A 
0.062 lb ai/A 

Onion 
phytotoxicity 



MRID No. 440803-35 

sensitive dicot: Cotton Most 
Most 
ECz5: 

sensitive parameter: phytotoxicity 
0.0012 lb ai/A 

NOEL: 0.0010 lb ai/A 

8. ADEQUACY OF THE STUDY: 

A. Classification: Core. 

B. Rationale: NjA. 

c. Repairability: N/A. 

9. GUIDELINE DEVIATIONS: No guideline deviations of importance 
were noted. 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test Organisms 

Species 
6 dicots in 4 families, 
including soybean and a 
rootcrop; 4 monocots in 2 
families, including corn. 

Number of plants per rep 
5 

Source of Seed 

B. Test system 

.. 
. ::_:·_-:;:·::·:·atiicte iine ... Criteria 

Solvent 

site of test 

Planting method I type of 

Method of application 

Method ·of watering 

pot 

2 

Dicots: cotton, cucumber, 
radish, soybean, sunflower, 
tomato 
Monocots: corn, onion, 
ryegrass, wheat 

5 (6 for radish) 

Commercial suppliers 

Reported Information 

None 

Greenhouse 

Planted in 10-cm square pots 

Track spraye·r 

Hand watered avoiding foliage 

.-



Growth stage at application 
1-3 true leaf stage 

c. Test Design 

MRID No. 440803-35 

All plants in either the 2, 3, 
or 4 leaf stage 

;:::::::::':/\:::,,:::::,;:::::,'::,:: :?(iliictel·i ne criteria .. .; : .. ::;:::' \::: ::<:' ·, .'.:::;:;f{'~'ported Information 

Dose range 2x: ranging from 0.55 g active 
2x or 3X ingredient (ai)/Ha to 280 .g 

aijHa (0.0005 - 0.25 lb ai/A) 

Doses 
At least 5 5, 7, 9, or 10 

Controls Negative (deionized water) and 
Negative and solvent formu1ation blank controls 

Replicates per dose 
At least 3 3 replicates 

Duration of test 
14 days 3 weeks 

Were observations made at 
least weekly? Only "final" rating reported 

Maximum labeled rate 280 g aijHa (0.25 lb ai/A) 

12. REPORTED RESULTS: 

II .. ·. 

. · .. .... ·Guideline Criteria Reported Information 

Quality assurance and GLP 
compliance statements were Yes 
included in the report? 

Was an NOEL observed for each 
species? Yes 

Phytotoxic observations Yes 

Were initial chemical Yes, recoveries of selected 
concentrations measured? spray solutions ranged between 
(Optional) 97 and 108% of nominal 

Were adequate raw data 
included? Yes 

3 



MRID No. 440803-35 

Results for the most sensitive parameter of each species* 

:::;:~~~di~:,~:::j;:::;f ::,,:: ·:·:·· · •· _:_·:, .. _-:·_::, ::::;·:::;;::/!;!l[;i:::;!;·:·:i.;:,:::;~;~t~~~£~:~~~::.::::!:}}::::::_,:::·:;:~;: 1-::::.::.{i:J:::aci/lia) : . ( g ·Na
0
itta )·. · .. 

Cotton phytotoxicity 2.2 1.1 

Cucumber phytotoxicity 12.8 4.4 

Radish phytotoxicity 75 35 

Soybean phytotoxicity 13.1 4.4 

Sunflower phytotoxicity 3.7 1.1 

Tomato phytotoxicity 3.8 2.2 

Corn phytotoxicity 205 35 

Onion phytotoxicity 248 35 

all parameters 
Ryegrass similar >280 280 

Wheat phytotoxicity 112 70 

*The most sensitive parameter is based on the EC25 value. 

Observations: Symptoms of test material toxicity were mainly 
manifest as stunting, lodging, leaf wrinklejrolling, 
epinasty, and wilting. 

Statistical Method: Dunnett's test was used for mean 
separation using pooled control data for all parameters. 
Nonlinear least squares regression was employed to determine· 
the EC values. 

13. VERIFICATION OF STATISTICAL RESULTS: All comparisons were 
made against the formulation blank control. Williams' test 
was used for mean separation. Probit analysis or visual 
interpretation was used for EC25 determination. The 
phytotoxic responses of cotton, cucumber, radish, soybean, 
sunflower, and tomato were remodeled using non-linear 
regression analysis. All concentrations were converted to lb 
ai/A before anaiysis. 

4 

.' 



MRID No. 440803-35 

Results.for the most sensitive parameter of each species 

Cotton 

Cucumber 

Radish 

Soybean 

Sunflower 

Tomato 

Corn 

Onion 

Ryegrass 

Wheat 

phytotoxicity 

phytotoxicity 

phytotoxicity 

phytotoxicity 

phytotoxicity 

phytotoxicity 

phytotoxicity 

phytotoxicity 

all parameters 
similar 

phytotoxicity 

· .:::Ec~5 . NOEL : · 
:=, ·:::·.:'(lb:.:"=ai/A) ._·.· . ( lb ai/A} 

0.0012 0.0010 

0.010 0.004 

0.056 0.031 

0.008 0.004 

0.004 0.001 

0.004 0.001 

0.176 0.031 

0.124 0.062 

>0.25 0.25 

>0.25 0.062 

Results for most sensitive parameter of most sensitive species 

I:. ·-·-· -: -:.: .. I I .. . . Monocot Dicot . . . 

Species onion cotton 

Parameter phytotoxicity phytotoxicity 

ECz5 (lb aijA) 0.124 0.0012 

95% c. I. (lb ai/A) CNBD* 0.0007 - 0.0020 

Probit Slope N/A 1.2 

NOEL (lb ai/A) 0.124 0.031 

*CNBD = Could not be determined. 

I 

14. REVIEWER'S COMMENTS: The author reported the results in 
terms of g ai/H-=.. The reviewer converted the rates in terms 
of lb aijA. This study is scientifically sound and fulfills 
the guideline requirements. The study is classified as Core. 

5 



~otton phytotoxicity 
~ile: cot Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS-TEST (Isotonic regression model) TABLE 1 OF 2 
----------------------------------------------------------------------------
;ROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN 
------ -------------------- ----------- ----------- -----------

1 Form. Con. 3 1. 000 1. 345 1. 345 
2 0.001 lb ai/A 3 1.000 1. 345 1. 345 
3 0.002 lb ai/A 3 0.767 1. 068 1. 068 
4 0.004 lb ai/A 3 0.500 0.785 0.785 
5 0.008 lb ai/A 3 0.333 0.615 0.615 
6 0.015 lb ai/A 3 0.267 0.541 0.541 
7 0.031 lb aijA 3 0.200 0.464 0.464 
8 0.062 lb ai/A 3 0.100 0.322 0.322 
9 0.124 lb ai/A 3 0.100 0.322 0.322 

10 0.25 lb aijA 3 0.100 0.322 0.322 

otton phytotoxicity 
ile: cot Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1.345 

0.001 lb ai/A 1. 345 0.000 1. 72 k= 1, v=20 
0.002 lb ai/A 1. 068 9.513 * 1. 81 k= 2, v=20 
0.004 lb ai/A 0.785 19.242 * 1. 83 k= 3 , v=20 
0.008 lb ai/A 0.615 25.109 * 1. 85 k= 4, V=20 
0.015 lb ai/A 0.541 27.642 * 1. 86 k= 5, v=20 
0.031 lb ai/A 0.464 30.299 * 1. 86 k= 6, v=20 
0.062 lb ai/A 0.322 35.176 * 1. 86 k= 7, v=20 
0.124 lb ai/A 0.322 35.176 * 1. 87 k= 8, v=20 
0.25 lb ai/A 0~322 35.176 * 1. 87 k= 9, v=20 

---------------------------------------------------------------------------
= 0.036 

)te: df used for table values are approximate when v > 20. 

/ / 
/ / ·' ,. 



cotton phyto. 

Estimated EC Values and Confidence Limits 

Lower Upper 
Point Cone. 95% Confidence Limits 

EC 1. 00 0.0001 0.0000 0.0001 
EC 5.00 0.0002 0.0001 0.0004 
EC10.00 0.0005 0.0002 0.0008 
EC15.00 0.0007 0.0004 ··0.0011 
EC50.00 0.0051 0.0039 0.0063 
EC85.00 0.0347 0.0261 0.0510 
EC90.00 0.0547 0.0389 0.0880 
EC95.00 0.1074 0.0695 0.1989 
EC99.00 0.3805 0.2045 0.9306 

u {' ( / '( I/ - _· /A 
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NOTE: 

1 cotton phytotoxicity15:35 ~ednesday, May 21, 1997 

OBS CONC LOG_CONC Y1 Y2 Y3 Y4 Y5 Y6 

1 0.000 . 1.0 1.0 1.0 
2 0.002 -2.69897 0.8 0.7 0.8 
3 0.004 -2.39794 0.5 0.5 0.5 
4 0.008 -2.09691 0.3 0.4 0.3 
5 0.015 -1.82391 0.3 0.3 0.2 
6 0.031 -1.50864 0.2 0.2 0.2 
7 0.062 ·1.20761 0.1 0.1 0.1 

MOOEL: COUNT = 
· cotton phytotoxicity 2 

CO * PROBNORH ((LOG EC50 · LOG CONC) I SIGMA) 
~EIGHTED REGRESSION -

15:35 ~ednesday, May 21, 1997 

Non-Linear Least Squares Iterative Phase 
Dependent Variable COU~T Method: Gauss-Newton 

Iter LOG EC50 SIGMA CO ~eighted SS 
0 -2.292000 0. 806000 1. 000000 0. 153007 
1 -2.352710 0.876663 1.024334 0.145246 
2 -2.347616 0.871562 1.020302 0.145221 
3 -2.348193 0.872150 1.020578 0.145241 
4 -2.348127 0.872083 1.020547 0.145239 
5 -2.348135 0.872091 1.020550 0.145239 
6 -2.348134 0.872090 1.020550 0.145239 
7 -2.348134 0.872090 1.020550 0.145239 
8 -2.348134 . 0.872090 1.020550 0.145239 

Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

\ 

Source OF ~eighted SS ~eighted MS 

Regression 3 9.5000000000 3 . 166666666 7 
Residual 18 0.1452390498 0.0080688361 
Uncorrected Total 21 9.6452390498 

(Corrected Total) 20 4.0243436897 

Parameter 

LOG EC50 
SIGMA 

co 

Corr 

LOG EC50 
SIGMA 

co 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Lower Upper 
·2.348134061 0.07272546353 -2.5009235809 -2.1953445417 
0.872089781 0.06660069536 0.7321678367 1.0120117252 
1.020549768 0.05184546698 0.9116272039 1.1294723330 

Asymptotic Correlation Matrix 

LOG_EC50 SIGMA co 
1 -0.72691581 -0.794121324 

·0.72691581 1 0.4394570461 
-0.794121324 0.4394570461 1 

cotton phytotoxicity 
HODEL: COUNT = CO * PROBNORM ((LOG EC50 · LOG CONC) I SIGMA) 

SUMMARY OF NONLINEAR-REGRESSION-

3 

"'-,. \ 15:35 ~ednesday, Hay 21, 1997 

, OBS CONC 

• 1 0 ...... 
'· HODEL: YOUNG 

....... 

LOG_EC50 SIGMA co RESID_SS EC50 

·2.34813 0.87209 1.02055 0.14524 .0044861 
cotton phy.otoxicity 

= CO * "PROBNORH ((LOG EC25 · LOG CONCJ I SIGMA · 0.67449) 
WEIGHTED ~EGRESSION -

4 

File:a:cot.out Page 2 
15:35 ~ednesday, Hay 21, 1997 

Non-Linear Least Squares Iterative Phase 
Dependent Variable COU~T Method: Gauss-Newton 

Iter LOG EC25 SIGMA CO ~eighted SS 
0 -2.854000 0.806000 1.000000 0.157591 
1 -2.944269 0.876367 1.024115 0.145347 
2 -2.935489 0.871570 1.020306 0.145221 
3 -2.936448 0.872149 1.020578 0.145241 
4 -2.936339 0.872083 1.020547 0.145239 
5 -2.936351 0.872091 1.020550 0.145239 
6 -2.936350 0.872090 1.020550 0.145239 
7 -2.936350 0.872090 1.020550 0.145239 
8 -2.936350 0.872090 1.020550 0.145239 

NOTE: Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

Source OF ~eighted SS ~eighted MS 

Regression 3 9.5000000000 3. 166666666 7 
Residual 18 0. 1452390498 0.0080688361 
Uncorrected Total 21 9.6452390498 

(Corrected Total) 20 4.0243436896 

Parameter 

LOG EC25 
SIGMA 

co 

Corr 

LOG EC25 
SIGMA 

co 
MODEL : YOUNG 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

lower Upper 
-2.936349898 0.10980214469 -3.1670341193 -2.7056656761 
0.872089781 0.06660069536 0.7321678368 1.0120117252 
1.020549769 0.05184546698 0.9116272040 1.1294723330 

Asymptotic Correlation Matrix 

LOG_EC25 SIGMA 

1 -0.890572698 
-0.890572698 1 
-0.705759552 0.4394570461 

co 
-0.705759552 
0.4394570461 

1 
cotton phytotoxicity 

= CO * PROBNORM ((LOG EC25 · LOG CONC) I SIGMA · 0.67449) 
SUMMARY OF NONLINEAR REGRESSION 

5 

15:35 ~ednesday, May 21, 1997 

OBS CONC LOG_EC25 SIGMA co RESID_SS EC25 

0 -2.93635 0.87209 1.02055 0.14524 .0011578 
cotton phytotoxicity 6 

HODEL: YOUNG = CO * PROBNORM ((LOG EC25 · LOG CONC) I SIGMA · 0.67449) 

COUNT 

1.2 

1.0 

- T5:35 ~ednesday, May 21, 1997 

Plot of COUNT*LOG CONC. 
Plot of PRED*LOG_CONC. 

Symbol used is 1 0'. 
Symbol used is 1 1 
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0.8 . 0 

0 

0.6 

0 

0.4 0 .0. 

0 0 0 0.0 

0.2 0 0 

0 0 •• 0 

0.0 

·2. 7'.5 ·2.50 -2.25 ·2.00 ·1. 7'.5 ·1.50 0 1 0 25 °, .00 

NOTE: 1522 obs 

LOG_CONC 

hod missing values. 1462 obs hidden. 
cotton phytotoxicity 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

7 

15:35 Wednesday, May 21, 1997 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

DOSE 7 0 0.002 0.004 0.008 0.015 0.031 0.062 

Number of observations in data set = 42 

NOTE: Due to missing values, only 21 observations can be used in this 
analysis. 

cotton phytotoxicity 8 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
15:35 Wednesday, May 21, 1997 

General Linear Models Procedure 

Dependent Variable: RESPONSE 
Sum of Mean 

Source OF Squares Square F Value Pr > F 

Model ~ 6 1.91238095 0.31873016 223 0 11 0.0001 

Error 
' 

14 0.02000000 0.00142857 
·-~ ' 

Fi le:a:cot.out Page 4 
Corrected Total 20 , .93238095 

Source 

DOSE 

Source 

DOSE 

R·Square c.v. R~t MSE RESPONSE Mean 

0.989650 8.355004 0.037796 

OF Type I SS Mean Square 

6 1 0 9·, 238095 0.31873016 

OF Type Ill SS Mean Square 

6 1.91238095 0.31873016 

cotton phytotoxicity 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 

0.452381 

F Value Pr > F 

223.11 0.0001 

F Value Pr > F 

223.11 0.0001 

9 

15:35 Wednesday, Hay 21, 1997 

General Linear Models Procedure 

Level of ···········RESPONSE·········· 
DOSE N Mean SO 

0 3 1.00000000 0.00000000 
0.002 3 0.76666667 0.05773503 
0.004 3 0.50000000 0.00000000 
0.008 3 0.33333333 0.05773503 
0.015 3 0.26666667 0.05773503 
0.031 3 0.20000000 0.00000000 
0.062 3 0.10000000 0.00000000 

cotton phytotoxicity 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 

10 

15:35 Wednesday, May 21, 1997 

General Linear Models Procedure 

Dunnett's One-tailed T tests for variable: RESPONSE 

NOTE: This tests controls the type I experimentwise error for 
c~arisons of all treatments against a control. 

Alpha= 0.05 Confidence= 0.95 df= 14 MSE= 0.001429 
Critical Value of Dunnett's T= 2.532 

Minimum Significant Difference= 0.0781 

C~risons significant at the 0.05 level are indicated by '***' 
Simultaneous Simultaneous 

Lower Difference Upper 
DOSE Confidence Between Confidence 

C~arison Limit Means Limit 

0.002 0 ·0.31148 -0.23333 ·0. 15519 *** 
0.004 0 ·0.57815 ·0.50000 -0.42185 *** 
0.008 0 -0.74481 -0.66667 ·0.58852 *** 
0.015 0 -0.81148 -0.73333 -0.65519 *** 
0.031 0 -0.87815 -0.80000 ·0.72185 *** 
0.062 0 ·0.97815 -0.90000 ·0.82185 *** 



:ucumber phytotoxicity 
Pile: cue Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
----------------------------------------------------------------------------
;ROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN 
------ -------------------- ----------- ----------- -----------

1 Form. Con. 3 1. 000 1. 345 1. 345 
2 0.001 lb ai/A 3 1. 000 1. 345 1. 345 
3 0.002 lb ai/A ,3 1.000 1. 345 1. 345 
4 0.004 lb ai/A 3 1. 000 1.345 1. 345 
5 0.008 lb ai/A 3 0.767 1. 068 1.068 
6 0.015 lb ai/A 3 0.633 0.921 0.921 
7 0.031 lb ai/A 3 0.467 0.752 0.752 
8 0.062 lb ai/A 3 0.300 0.580 0.580 
9 0. 124. lb ai/A 3 0.067 0.290 0.290 

10 0.25 lb ai/A 3 0.000 0.226 0.226 
~---------------------------------------------------------------------------

:ucumber phytotoxicity 
'ile: cue Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1. 345 

0.001 lb ai/A 1. 345 0.000 1. 72 k= 1 I v=20 
0.002 lb ai/A 1. 345 0.000 1. 81 k= 2 I v=20 
0.004 lb ai/A 1. 345 0.000 1. 83 k= 3 I v=20 
0.008 lb ai/A 1.068 8.872 * 1. 85 k= 4 I v=20 
0.015 lb ai/A 0.921 13.596 * 1. 86 k= 51 v=20 
0.031 lb ai/A 0.752 19.022 * 1. 86 k= 61 v=20 
0.062 lb ai/A 0.580 24.541 * 1. 86 k= 7 I v=20 
0.124 lb ai/A 0.290 33.836 * 1. 87 k= 81 v=20 
0.25 lb ai/A 0.226 35.892 * 1. 87 k= 91 v=20 

---------------------------------------------------------------------------
. 0. 038 

)te: df used for table values are approximate when v > 20. 



cucumber phyto. 

Estimated EC Values and Confidence Limits 

Lower 
Point Cone. 95% Confidence 

EC 1. 00 0.0010 0.0005 
EC 5.00 0.0026 0.0015 
EC10.00 0.0042 0.0027 
EC15.00 0.0059 0.0040 
EC50.00 0.0245 0.0206 
EC85.00 0.1012 0.0790 
EC90.00 0.1416 0.1060 
EC95.00 0.2329 0.1631 
EC99.00 0.5920 0.3629 

(_' (_" (C /j '""-·14 

Upper 
Limits 

0.0017 
0.0038 
0.0059 
0.0079 
0.0289 
0.1413 
0.2109 
0.3835 
1. 1863 

I I 

I ' 
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NOTE: 

cucumber phytotoxicity 11 
15:35 llednesday, Hay 21, 1997 

OBS CONC LOG_CONC Y1 Y2 Y3 Y4 Y5 Y6 

1 0.000 1.0 1.0 1.0 
2 0.008 -2.09691 0.8 0.7 0.8 
3 0.015 -1.82391 0.7 0.6 0.6 
4 0.031 -1.50864 0.4 0.5 0.5 
5 0.062 -1.20761 0.3 0.3 0.3 
6 0.124 -0.90658 0.0 0~1 0.1 

HOOEL: COUNT 
cucumber phytotoxicity 

CO * PROBNORH ((LOG EC50 - LOG CONC) I SIGMA) 
IIEIGHTED REGRE~SION -

12 

15:35 llednesday, May 21, 1997 

Non-Linear Least Squares lteraJive Phase 
Dependent Variable COUNT Method: Gauss-Newton 

Iter LOG EC50 SIGMA CO lleighted SS 
0 -1.6T1000 0.595000 1.000000 0.200895 
1 -1.565821 0.530781 0.968710 0.199003 
2 -1.556157 0.520754 0.959936 0.200272 
3 -1.553731 0.518228 0.958038 0.200636 
4 -1.553086 0.517568 0.957535 0.200735 
5 -1.552915 0.517392 0.957400 0.200761 
6 -1.552869 0.517345 0.957365 0.200768 
7 -1.552856 0.517333 0.957355 0.200770 
8 -1.552853 0.517330 0.957353 0.200771 
9 -1.552852 0.517329 0.957352 0.200771 

10 -1.552852 0.517328 0.957352 0.200771 
11 -1.552852 0.517328 0.957352 0.200771 
12 -1.552852 0.517328 0.957352 0.200771 
13 -1.552852 0.517328 0.957352 0.200771 

Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

OBS 

Source OF lleighted SS lleighted HS 

Regression 3 9.7000000000 3.2333333333 
Residual 15 0.2007708089 0. 013384 7206 
Uncorrected Total 18 9.9007708089 

(Corrected Total) 17 4. 7284 710768 

Parameter 

LOG EC50 
~IGHA 

co 

Corr 

LOG EC50 
SIGMA 

co 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Lower Upper 
-1.552851957 0.06322542518 -1.6876132489 -1.4180906660 
0.517328349 0.05724137514 0.3953217101 0.6393349885 
0.957351595 0.06136026168 0.8265657901 1.0881373994 

Asymptotic Correlation Matrix 

LOG_EC50 SIGMA 

1 -0.720016478 
-0.720016478 1 
-0.814717243 0.5738358563 

cucumber phytotoxicity 

co 

-0.814717243 
0. 5 738358563 

1 

MOOEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG CONC) I SIGMA) 
SUMMARY OF NONLINEAR-REGRESSION-

15:35 llednesday, May. 21, 

CONC LOG_EC50 SIGMA co RESID_SS EC50 

File:a:cuc.out Page 2 
1 o -1.55285 o.51733 o.95735 o.2oon o.o27999 

cucumber phytotoxicity 14 
MOOEL: YOUNG = CO * PROBNORM ((LOG EC25 - LOG CONC) I SIGMA - 0.67449) 

IIEIGHTED ~EGRESSION -
15:35 llednesday, May 21, 1997 

Non-Linear Least Squares Iterative Phase 
Dependent Variable COUNT Method: Gauss-Newton 

Iter LOG EC25 SIGMA CO lleighted SS 
0 -2.0T2000 0.595000 1.000000 0.200753 
1 -1.923815 0.530760 0.968703 0.199013 
2 -1.907395 0.520751 0.959933 0.200273 
3 -1.903269 0.518227 0.958038 0.200636 
4 -1.902180 0.517567 0.957534 0.200735 
5 -1.901890 0.517392 0.957400 0.200761 
6 -1.901813 0.517345 0.957365 0.200768 
7 -1.901792 0.517333 0.957355 0.200770 
8 -1.901787 0.517330 0.957353 0.200771 
9 -1.901785 0.517329 0.957352 0.200771 

10 -1.901785 0.517328 0.957352 0.200771 
11 -1.901785 0.517328 0.957352 0.200771 
12 -1.901785 0.517328 0.957352 0.200771 
13 -1.901785 0.517328 0.957352 0.200771 

NOTE: Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

Source OF lleighted SS lleighted HS 

Regression 3 9.7000000000 3.2333333333 
Residual 15 0.200nD8089 0. 013384 7206 
Uncorrected Total 18 9.900n08089 

(Corrected Total) 17 4. 7284 710768 

Parameter 

LOG EC25 
~IGHA 

co 

Asyrrptot i c 95 X Estimate Asyrrptotic 
Std. Error Confidence Interval 

Lower U~r 
-1.901784756 0.09488565004 -2.1040279626 -1.699541 490 
0.517328349 0.05724137514 0.3953217101 
0.957351595 0.06136026168 0.8265657901 

Asymptotic Correlation Matrix 

LOG_EC25 SIGMA 

1 -0.886668143 
-0.886668143 1 
-0.776365242 0.5738358563 

cucumber phytotoxicity 

0.6393349885 
1.0881373994 

co 

-0.776365242 
0. 5 738358563 

1 

CO * PROBNORM ((LOG EC25 - LOG CONC) I SIGMA -
SUMMARY OF NONLTNEAR REGRE~SION 

0.67449) 
15 

LOG_EC25 SIGMA co 

15:35 llednesday, 

RESID_SS 

May 21, 1997 

EC25 

-1.90178 0.51733 0.95735 0.20077 0.012538 
cucumber phytotoxicity 16 

CO * PROBNORM ((LOG EC25 - LOG CONC) I SIGMA - 0.67449) 
- T5:35 llednesday, May 21, 1997 

Plot of COUNT*LOG CONC. Symbol used is 1 0 1 • 

Plot of PRED*LOG_~ONC. Symbol used is 1 1 
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1.0 

0.8 0 .... 

0 .... 0 

0.6 0 

0.4 

0.2 

0.0 

0 

0 

0 

.. 0 

0 

-2.2 -2.0 -1.8 -1.6 -1.4 -1.2 -1.0 -0.8 

NOTE: 1218 obs 

LOG_CONC 

had missing values. 1147 obs hidden. 
cucumber phytotoxicity 

COMPARISON Of MEANS fOR NOEL DETERMINATION 
TEST If TREATMENT IS LESS THAN CONTROL 

Closs 

DOSE 

15:35 ~cdnesday, 

General Linear Models Procedure 
Class Level Information. 

Levels Values 

6 0 0.008 0.015 0.031 0.062 0.124 

Number of observations in data set = 36 

17 

May 21, 1997 

NOTE: Due to missing values, only 18 observations can be used in this 
analysis. 

cucumber phytotoxicity 18 
COMPARISON Of MEANS fJR NOEL DETERMINATION 

TEST If TREATMENT IS LESS THAN CONTROL 
15:35 ~cdnesday, May 21, 1997 

General Linear Models Procedure 

Dependent Variable: RESPONSE 

Source Of 

Model 5 

Sun of 
Squares 

1.67611111 

Mean 
Square f Value Pr > f 

0.33522222 150.85 0.0001 

fi le:a:cuc.out Page 4 

Error 12 0.02666667 0.00222222 

Corrected Total 17 1. 70277778 

Source 

DOSE 

Source 

DOSE 

R-Square c.v. Root MSE RESPONSE Mean 

0.984339 a. 74nn 0.047140 0.538889 

Of Type I SS Hean Square f Value Pr > f 

5 1.67611111 0.33522222 150.85 0.0001 

Of Type Ill SS Mean Square f Value Pr > f 

5 1.67611111 0.33522222 150.85 0.0001 

cucumber phytotoxicity 19 
COMPARISON Of MEANS fOR NOEL DETERMINATION 

TEST If TREATMENT IS LESS THAN CONTROL 
15:35 ~ednesday, May 21, 1997 

General Linear Models Procedure 

Level of ········--·RESPONSE----------
DOSE N Mean SO 

0 
0.008 
0.015 
0.031 
0.062 
0.124 

3 1.00000000 0.00000000 
3 0.76666667 0.05773503 
3 0.63333333 0.05773503 
3 0.46666667 0.05773503 
3 0.30000000 0.00000000 
3 0.06666667 0.05773503 
cucumber phytotoxicity 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

20 

15:35 ~ednesday, Hay 21, 1997 

General Linear Models Procedure 

Dunnett's One-tailed T tests for variable: RESPONSE 

NOTE: This tests controls the type I experimentwise error for 
corrparisons of all treatments against a control. 

Alpha~ 0.05 Confidence= 0.95 df= 12 MSE= 0.002222 
Critical Value of Dunnett's T= 2.502 

Minimun Significant Difference= 0.0963 

Corrparisons significant at the 0.05 level are indicated by '***' 
Simultaneous Simultaneous 

Lower Difference Upper 
DOSE Confidence Between Confidence 

Corrpar i son Limit Means Limit 

0.008 0 -0.32964 -0.23333 -0.13703 *** 
0.015 0 -0.46297 -0.36667 -0.27036 *** 
0.031 0 -0.62964 -0.53333 -0.43703 *** 
0.062 0 -0.79631 -0.70000 -0.60369 *** 
0.124 0 -1.02964 -0.93333 -0.83703 *** 



adish phytotoxicity 
ile: rad Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
---------------------------------------------------------------------------
ROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN 
----- -------------------- ----------- ----------- -----------

1 Form. Con. 3 1. 000 1. 365 1. 365 
2 0.015 lb ai/A 3 1.000 1. 365 1. 365 
3 0.031 lb ai/A 3 0.967 1. 327 1. 327 
4 0.062 lb ai/A 3 0.733 1. 033 1. 033 
5 0.124 lb ai/A 3 0.500 0.785 0.785 
6 0.25 lb aijA 3 0.300 0.580 0.580 

idish phytotoxicity· 
i 1 e: rad Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1.365 

0.015 lb ai/A 1.365 0.000 1. 78 k= 1, v=12 
0.031 lb ai/A 1. 327 0.805 1. 87 k= 2, v=12 
0.062 lb ai/A 1.033 6.898 * 1. 90 k= 3 I v=12 
0.124 lb ai/A 0.785 12.055 * 1. 92 k= 4, v=12 

0.25 lb ai/A 0.580 16.333 * 1. 93 k= 5, v=l2 
·-----------------------------------------------------------------------~--
= 0.059 
>te: df used for table values are approximate when v > 20. 



radish phyto. 

Estimated EC Values and Confidence Limits 

Lower Upper 
Point Cone. 95% Confidence Limits 

EC 1. 00 0.0074 0.0019 0.0151 
EC 5.00 0.0171 0.0064 0.0285 
EC10.00 0.0267 0.0123 0.0402 
EC15.00 0.0361 0.0191 0.0509 
EC50.00 0.1287 0.1066 0.1564 
EC85.00 0.4590 0.3215 0.8899 
EC90.00 0.6201 0.4062 1.3798 
EC95.00 0.9684 0.5724 2.6518 
EC99.00 2.2343 1. 0836 9.0766 

y':: I ,\ ,; /-.::) r- (.t. "7 
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NOTE: 

OBS CONC 

1 0.000 
2 0.062 
3 0.124 
4 0.250 

HODEL: COUNT 

21 radish phytotoxicity15:35 ~ednesday, May 21, 1997 

LOG_CONC Y1 Y2 Y3 Y4 Y5 Y6 

1.0 1.0 1.0 
-1.20761 0.8 0.6 0.8 
-0.90658 0.5 0.5 0.5 
-0.60206 0.3 0.3 0.3 . 

radish phytotoxicity 22 
= CO * PROBNORH ((LOG EC50 - LOG CONC) I SIGHA) 

. ~EIGHTEO REGRESSION -
15:35 ~ednesday, Hay 21, 1997 

Non-Linear Least Squares Iterative Phase 
Dependent Variable COUNT Hethod: Gauss-Newton 

Iter LOG EC50 SIGHA CO ~eighted SS 
0 -0.890000 0.532000 1.000000 0.038350 
1 -0.891615 ·o.538282 1.oo2193 o.o38380 
2 -0.891559 0.538172 1.002137 0.038378 
3 -0.891560 0.538175 1.002138 0.038378 
4 -0.891560 0.538175 1.002138 0.038378 
5 -0.891560 0.538175 1.002138 0.038378 

Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

•. , 

Source OF ~eighted ss ~eighted HS 

Regression 3 7.6000000000 2.5333333333 
Residual 9 0.0383782402 0.0042642489 
Uncorrected Total 12 7.6383782402 

(Corrected Total) 11 1.4083914635 

Parameter 

LOG EC50 
~IGMA 

co 

Corr 

LOG EC50 
SIGMA 

co 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Lower Upper 
-0.891560457 0.03603930048 -.97308771265 -0.8100332018 
0.538175145 0.05583572651 0.41186488180 0.6644854086 
1.002137952 0.03756898726 0.91715027498 1.0871256285 

Asymptotic Correlation Ha.trix 

LOG_EC50 SIGHA 

1 -o.4m19977 
-0.477519977 1 
-0.774787339 0.3890831283 

radish phy~.otox i city 

co 
-0.774787339 
0.3890831283 

1 

HODEL: COUNT = CO * PROBNORM ((LOG EC50 - LOG CONC) I SIGMA) 
SUMMARY OF NONLINEAR-REGRESSION-

23 

15:35 ~ednesday, Hay 21, 1997 

OBS CONC LOG_EC50 SIGMA co RESIO_SS EC50 

1 0 -0.89156 0.53818 1.00214 0.038378 0.12836 
radish phytotoxicity 24 

MODEL: YOUNG = CO * PROBNORM ((LOG EC25 - LOG CONC) I SIGMA 0.67449) 

~ ... , 
\ ... 

' '·· ... Iter 
0 

~EIGHTEO ~EGRESSION -
15:35 ~ednesday, May 21, 1997 

Non-Linear Least Squares Iterative Phase 
Dependent Variable COUNT Method: Gauss-Newton 

LOG EC25 SIGMA CO ~eighted SS 
-1.245000 0.532000 1.000000 0.038307 

I 

File:a:rad.out Page 2 
1 -1.254707 0.538342 1.002204 

1.002136 
1.002138 
1.002138 
1.002138 

0.038380 
0.038378 
0.038378 
0.038378 
0.038378 

2 -1.254550 0.538171 
3 -1.254554 0.538175 
4 -1.254554 0.538175 
5 -1.254554 0.538175 

NOTE: Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

Source DF ~eighted SS ~eighted HS 

Regression 3 7.6000000000 2.5333333333 
Residual 9 0.0383782402 0.0042642489 
Uncorrected Total 12 7.6383782402 

(Corrected Total) 11 1.4083914635 

Parameter 

LOG EC25 
SIGMA 

co 

Corr 

LOG EC25 
~IGHA 

co 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Lower Upper 
-1.254554211 0.06335136466 -1.3978661736 -1.1112422482 
0.538175145 0.05583572651 0.4118648818 0.6644854086 
1.002137952 0.03756898726 0.9171502750 1.0871256285 

Asymptotic Correlation Hatrix 

LOG_EC25 SIGHA 

1 -0.866123807 
-0.866123807 1 
-0.672059919 0.3890831283 

co 
-0.672059919. 
0.3890831283 

1 

HODEL: YOUNG = CO 
radish phytotoxicity 

* PROBNORH ((LbG EC25 - LOG CONC) I SIGMA - 0.67449) 
SUMMARY OF NONLINEAR REGRESSION 

25 

15:35 ~ednesday, Hay 21, 1997 

OBS CONC LOG_EC25 SIGMA co RESID_SS EC25 

0 -1.25455 0.53818 1.00214 0.038378 0.055648 
radish phytotoxicity 26 

HODEL: YOUNG = CO * PROBNORH ((LOG EC25 - LOG CONC) I SIGHA - 0.67449) 

COUNT 

1.0 

0.9 

0.8 

0.7 

- T5:35 ~ednesday, Hay 21, 1997 

Plot of COUNT*LOG CONC. Symbol used is 1 01
• 

Plot of PRED*LOG_CONC. Symbol used is 1 1 

0 
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. 0.6 

0.5 

0.4 

0.3 

·1.3 

NOTE : 628 obs 

0 

0 •.. 

·1.2 ·1. 1 ·1.0 ·0.9 ·0.8 

LOG_CONC 

had missing values. 549 obs hidden. 
radish phytotoxicity 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

15:35 ~ednesday, 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

DOSE 4 0 0.25 0.062 0.124 

Number of observations in data set = 24 

.. 0 

·0.7 ·0.6 

27 

Hay 21, 1997 

NOTE: Due to missing values, only 12 observations can be used in this 
analysis. 

radish phytotoxicity 28 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
15:35 ~ednesday, May 21, 1997 

General Linear Models Procedure 

Dependent Variable: RESPONSE 
Sllll of Mean 

Source OF Squares Square F Value Pr > F 

Model 3 0.8200000') 0.27333333 82.00 0.0001 

Error 8 0.02666667 0.00333333 

Corrected Total 11 0.84666667 

R·Square c.v. Root MSE RESPONSE Mean 

0.968504 9.116057 o.o5m5 0.633333 
' -~ 

Source OF Type I SS Mean Square F Value Pr > F 

DOSE 3 0.82000000 0. 27333333 82.00 0.0001 
' .. 
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Source 

DOSE 

OF 

3 

Type Ill SS 

0.82000000 

Mean Square F Value Pr > F 

0.27333333 82.00 0.0001 

radish phytotoxicity 29 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
15:35 ~ednesday, Hay 21, 1997 

General Linear Models Procedure 

Level of ···········RESPONSE·········· 
DOSE N Mean SO 

0 3 1.00000000 0.00000000 
0.25 3 0.30000000 0.00000000 
0.062 3 0.73333333 0.11547005 
0.124 3 0.50000000 0.00000000 

radish phytotoxicity 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 

30 

15:35 ~edncsday, Hay 21, 1997 

General Linear Models Procedure 

Dunnett's One-tailed T tests for variable: RESPONSE 

NOTE: This tests controls the type I experimentwisc error for 
comparisons of all treatments against a control. 

Alpha= 0.05 Confidence= 0.95 df= 8 HSE= 0.003333 
Critical Value of Dunnett's T= 2.416 

Minimum Significant Difference= 0.1139 

Comparisons significant at the 0.05 level arc indicated by 

Sirrultancous s i rru l tancous 
Lower Difference Upper 

DOSE Confidence Between Confidence 
Comparison Limit Means Limit 

0.062 . 0 ·0.38058 ·0.26667 ·0.15276 
0. 124 . 0 ·0.61391 ·0.50000 ·0.38609 
0.25 . 0 ·0.81391 ·0.70000 ·0.58609 

'***' 

*** 
*** 
*** 



oybean phytotoxicity 
ile: soy Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

ROUP ORIGINAL TRANSFORMED· ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

----- -------------------- ----------- ----------- -----------
1 Form. Con. 3 1. 000 1. 345 1. 345 
2 0.001 lb aijA 3 1. 000 1. 345 1. 345 
3 0.002 lb ai/A 3 1. 000 1. 345 1. 345 
4 0.004 lb ai/A 3 1. 000 1. 345 1. 345 
5 0.008 lb ai/A 3 0.933 1. 281 1. 281 
6 0.015 lb ai/A 3 0.600 0.886 0.886 
7 0.031 lb aijA 3 0.367 0.650 0.650 
8 0.062 lb ai/A 3 0.300 0.580 0.580 
9 0.124 lb ai/A 3 0.200 0.464 0.464 

10 0.25 lb aijA 3" 0.100 0.322 0.322 
------------~--------------------------------------------------------------

~ybean phytotoxicity 
ile: soy Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1. 345 

0.001 lb ai/A 1. 345 0.000 1. 72 k= 11 v=20 
0.002 lb ai/A 1. 345 0.000 1. 81 k= 2 I v=20 
0.004 lb ai/A 1. 345 0.000 1. 83 k= 31 v=20 
0.008 lb ai/A 1. 281 3.013 * 1. 85 k= 4 I v=20 
0.015 lb ai/A 0.886 21.568 * 1. 86 k= 51 v=20 
0.031 lb ai/A 0.650 32.670 * 1. 86 k= 61 V=20 
0.062 lb ai/A 0.580 35.960 * 1. 86 k= 7 I v=20 
0.124 lb ai/A 0. 464 41.408 * 1. 87 k= 81 v=20 
0.25 lb ai/A 0.322 48.072 * 1. 87 k= 9 I v=20 

·--------------------------------------------------------------------------
- 0.026 
1te: df used for table values are approximate when v > 20. 

/" 



soybean phyto. 

Estimated EC Values and Confidence Limits 

Lower Upper 
Point Cone. 95% Confidence Limits 

EC 1. 00 0.0010 0.0000 0.0034 
EC 5.00 0.0026 0.0002 0.0068 
EC10.00 0.0045 0.0005 0.0101 
EC15.00 0.0064 o.-0011 0.0131 
EC50.00 0.0295 0.0150 0.0505 
EC85.00 0.1361 0.0737 0.5499 
EC90.00 0.1954 0.0975 1. 0658 
EC95.00 0.3339 0.1450 2.8937 
EC99.00 0.9121 0.2961 19.3822 

\.I -I -
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NOTE: 

31 soybean phytotoxicity15:35 Wednesday, May 21, 1997 

OBS CONC LOG_CONC Y1 Y2 Y3 Y4 Y5 Y6 

1 0.000 
2 0.008 
3 0.015 

1.0 1.0 1.0 
-2.09691 1.0 0.9 0.9 
-1.82391 0.6 0.6 0.6 

4 0.031 -1.50864 0.3 0.4 0.4 
5 0.062 
6 0.124 
7 0 0 250 

-1.20761 0.3 0.3 0.3 
-0.90658 0.2 0.2 0.2 
-0.60206 0.1 0.1 0.1 

MODEL: CCl.JNT 
· soybean phytotoxicity 

= CO * PROBNORM ((LOG EC50 · LOG CONC) 
WEIGHTED REGRE~SION -

I SIGMA) 
32 

15:35 Wednesday, May 21, 1997 

Non·Linear Least Squares Iterative Phase 
Dependent Variable CCXJ~T Method: Gauss·Newton 

Iter LOG EC50 SIGMA CO Weighted SS 
0 ·1.530000 0.641000 1.000000 0.241481 
1 ·1.632722 0.761343 1.061890 0.205595 
2 ·1.610909 0.740124 1.044049 0.203876 
3 ·1.615798 0.744791 1.047051 0.204142 
4 ·1.614723 0.743753 1.046374 0.204074 
5 ·1.614963 0.743984 1.046523 0.204088 
6 ·1.614910 0.743932 1.046490 0.204085 
7 ·1.614922 0.743944 1.046497 0.204086 
8 ·1.614919 0.743941 1.046496 0.204086 
9 ·1.614920 0.743942 1.046496 0.204086 

10 ·1.614919 0.743942 1.046496 0.204086 
11 ·1.614920 0.743942 1.046496 0.204086 

Convergence criterion met. 

Non·Linear Least Squares Summary Statistics Dependent Variable CCl.JNT 

Weighted HS 

OBS 

Source OF Weighted SS 

Regression 
Residual 
Uncorrected Total 

3 10.500000000 
18 0.204085645 
21 10.704085645 

3.500000000 
0.011338091 

(Corrected Total) 20 4.869140224 

Parameter 

LOG EC50 
~IGMA 

co 

Corr 

LOG EC50 
~IGHA 

co 

Estimate Asymptvtic Asymptotic 95 X 
Std. Error Confidence Interval 

' Lower Upper 
·1.614919510 0.07406600954 -1.7705253938 -1.4593136264 
0.743941732 0.06387368708 0.6097489821 0.8781344827 
1.046495977 0.06138535919 0.9175309751 1.1754609789 

Asymptotic Correlation Matrix 

LOG_EC50 SIGMA co 

1 ·0.726487524 ·0.820282003 
·0.726487524 1 0.5166567695 
·0.820282003 0.5166567695 1 

MOOEL: COO NT 
soybean phytotoxicity 

= CO * PROBNORH ((LOG EC50 - LOG CONC) I SIGMA) 
SUMMARY OF NONLINEAR-REGRESSION-

33 

15:35 Wednesday, Hay 21, 1997 

CONC 

0 

LOG_EC50 

·1.61492 

SIGMA 

0.74394 

co 

1. 04650 

RESID_SS 

0.20409 

EC50 

0.024271 

File:a:soy.out Page 2 
soybean phytotoxicity 

MOOEL: YCl.JNG = CO * PROBNORH ((LOG EC25 - LOG CONC) I SIGMA - 0.67449) 
WEIGHTED ~EGRESSION -

34 

15:35 Wednesday, Hay 21, 1997 

NOTE: 

Non-Linear Least Squares Iterative Phase 
Dependent Variable CCXJ~T Method: Gauss-Newton 

Iter LOG EC25 SIGMA CO Weighted SS 
o -1. 9o2ooo o. 641 ooo 1. oooooo o. 241390 
1 -2.146243 0.761365 1.061892 0.205596 
2 -2.110110 0.740121 1.044048 0.203876 
3 -2.118154 0.744792 1.047052 0.204142 
4 ·2.116377 0.743753 1.046374 0.204073 
5 -2.116m o. 743984 1.046523 o.204o88 
6 ·2.116685 0.743932 1.046490 0.204085 
7 -2 0116704 0 0 743944 1. 046497 0 0 204086 
8 -2.116700 0.743941 1.046496 0.204086 
9 ·2.116701 0.743942 1.046496 0.204086 

10 -2.116701 0.743942 1.046496 0.204086 
11 -2.116701 0.743942 1.046496 0.204086 

Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable CCXJNT 

Source OF Weighted ss Weighted HS 

Regression 3 10.500000000 3.500000000 
Residual 18 0.204085645 0.011338091 
Uncorrected Total 21 10.704085645 

(Corrected Total) 20 4.869140224 

Parameter 

LOG EC25 
~IGHA 

co 

Corr 

LOG EC25 
~IGHA 

co 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Lower Upper 
-2.116700769 0.10944486911 -2.3466343876 -1.8867671508 
0.743941732 0.06387368708 0.6097489821 0.8781344827 
1.046495977 0.06138535919 0.9175309751 1.1754609789 

Asymptotic Correlation Matrix 

LOG_EC25 SIGMA co 

1 -0.885287687 -0.758497923 
-0.885287687 1 0.5166567695 
-0.758497923 0.5166567695 1 

soybean phytotoxicity 
HOOEL: YCl.JNG = CO * PROBNORM ((LOG EC25 - LOG CONC) I SIGMA - 0.67449) 

SUMMARY OF NONLTNEAR REGRE~SION 

35 

15:35 Wednesday, Hay 21, 1997 

OBS CONC LOG_EC25 SIGMA co RESID_SS EC25 

0 -2.11670 0.74394 1.04650 0.20409 .0076436 
soybean phytotoxicity 36 

HOOEL: YOUNG = CO * PROBNORH ((LOG EC25 - LOG CONC) I SIGMA - 0.67449) 
- T5:35 Wednesday, May 21, 1997 

COUNT 

1.2 

Plot of CCl.JNT*LOG CONC. Symbol used is '0'. 
Plot of PRED*LOG_CONC. Symbol used is '.'. 
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1. 0 0 

0 

0.8 

0.6 0 

0.4 0 

0 .0 .. 

0.2 .... 0 

.... 0 

0.0 

·2.25 ·2.00 -1.75 -1.50 -1.25 -1.00 -0.75 -0.50 

NOTE: 1526 obs 

LOG_CONC 

had missing values. 1464 obs hidden. 
soybean phytotoxicity 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

37 

15:35 Wednesday, Hay 21, 1997 

General Linear Models Procedure 
Class Level lnfo:mation 

Class Levels Values 

DOSE 7 0 0.25 0.008 0.015 0.031 0.062 0.124 

Nllfber of observations in data set = 42 

NOTE: Due to missing values, only 21 observdtions can be used in this 
analysis. 

soybean phytotoxicity 38 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
15:35 Wednesday, Hay 21, 1997 

General Linear Models Procedure 

Dependent Variable: RESPONSE 
Sum of Mean 

File:a:soy.out Page 4 
F Value Pr > F Source OF Squares Square 

Hodel 6 2.26666667 0.37777778 396.67 0.0001 

Error 14 0.01333333 0.00095238 

Corrected Total 20 2.28000000 

Source 

DOSE 

Source 

DOSE 

R·Square c.v. Root HSE RESPONSE Mean 

0.994152 6.172134 0.030861 0.500000 

OF Type I SS Mean Square F Value Pr > F 

6 2.26666667 0.37777778 396.67 0.0001 

OF Type Ill SS Mean Square F Value Pr > F 

6 2.26666667 0.37777778 396.67 0.0001 

soybean phytotoxicity 39 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
15:35 Wednesday, Hay 21, 1997 

General Linear Models Procedure 

Level of ·····---···RESPONSE----------
DOSE N Mean SO 

0 
0.25 
0.008 
0.015 
0.031 
0.062 
0.124 

3 1 . 00000000 
3 0. 10000000 
3 0. 93333333 
3 0.60000000 
3 0.36666667 
3 0.30000000 
3 0.20000000 

0.00000000 
0.00000000 
o.o5m5o3 
0.00000000 
o.o5m5o3 
0.00000000 
0.00000000 

soybean phytotoxicity 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 

40 

15:35 Wednesday, Hay 21, 1997 

General Linear Models Procedure 

Dunnett's One-tailed T tests for variable: RESPONSE 

NOTE: This tests controls the type I experimentwise error for 
comparisons of all treatments against a control. 

Alpha= 0.05 Confidence= 0.95 df= 14 HSE= 0.000952 
Critical Value of Dunnett's T= 2.532 

Minimum Significant Difference= 0.0638 

Comparisons significant at the 0.05 level are indicated by '***' 
Simultaneous Simultaneous 

Lower Difference Upper 
DOSE Confidence Between Confidence 

Con-pari son Limit Means Limit 

0.008 0 -0.13047 -0.06667 -0.00286 *** 
0.015 0 -0.46381 -0.40000 -0.33619 *** 
0.031 0 -0.69714 -0.63333 -0.56953 *** 
0.062 0 -0.76381 -0.70000 -0.63619 *** 
0.124 0 -0.86381 -0.80000 -0.73619 *** 
0.25 0 -0.96381 -0.90000 -0.83619 *** 



;unflower phytotoxicity 
~ile: sun Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
·---------------------------------------------------------------------------
:ROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN 
·----- -------------------- ----------- ----------- -----------

1 Form. Con. 3 1. 000 1. 345 1. 345 
2 0.001 lb aijA 3 1. 000 1. 345 1. 345 
3 0.002 lb ai/A 3 0.867 1. 202 1. 202 
4 0.004 lb ai/A 3 0.767 1. 077 1.077 
5 0.008 lb ai/A 3 0.300 0.580 0.580 
6 0.015 lb ai/A 3 0.267 0.541 0.541 
7 0.031 lb ai/A 3 0.100 0.322 0.322 
8 0.062 lb ai/A 3 0.100 0.322 0.322 
9 0.124 lb ai/A 3 0.033 0.258 0.258 

10 0.25 lb ai/A 3 0.000 0.226 0.226 

unflower phytotoxicity 
ile: sun Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1.345 

0.001 lb ai/A 1.345 0.000 1. 72 k= 1' v=20 
0.002 lb ai/A 1.202 2.910 * 1. 81 k= 2' v=20 
0.004 lb ai/A 1.077 5.436 * 1. 83 k= 3 ' v=20 
0.008 lb ai/A 0.580 15.521 * 1. 85 k= 4' v=20 
0.015 lb ai/A 0.541 16.305 * 1. 86 k= 5' v=20 
0.031 lb ai/A 0.322 20.749 * 1. 86 k= 6' v=20 
0.062 lb ai/A 0.322 20.749 * 1. 86 k= 7 ' v=20 
0.124 lb ai/A 0.258 22.050 * 1. 87 k= 8' v=20 
0.25 lb ai/A 0.226 22.700 * 1. 87 k= 9' v=20 

= 0.060 
'te: df used for table values are approximate when v > 20. 

r ) ,,..-- 1.· 



sunflower phyto. 

Estimated EC Values and Confidence Limits 

Point 

EC 1. 00 
EC 5.00 
EC10.00 
EC15.00 
EC50.00 
EC85.00 
EC90.00 
EC95.00 
EC99.00 

Cone. 

;:::-;::­- ('_z ·- . 
.\ 

0.0006 
0.0013 
0.0019 
0.0025 
0.0074 
0.0221 
0.0287 
0.0422 
0.0868 

~ .. 

Lower Upper 
95% Confidence Limits 

0.0004 
0.0009 
0.0014 
0.0019 
0.0063 
0.0178 
0.0225 
0.0316 
0.0594 

0.0009 
0.0017 
0.0024 
0.0030 
0.0086 
0 ."0292 
0.0395 
0.0621 
0.1457 
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sunflower phytotoxicity 41 

15:35 ~ednesday, May 21, 1997 

OBS CONC LOG_CONC Y1 Y2 Y3 Y4 Y5 Y6 

1 0.000 
2 0.002 
3 0.004 

. 1. 0 1. 00 1. 0 
·2.69897 0.8 0.90 0.9 
·2.39794 0.7 0.70 0.9 

4 0.012 ·1.92082 0.3 0.25 0.3 
5 0.031 ·1.50864 0.1 0.10 0.1 

. sunflower phytotoxicity 42 
= CO * PROBNORM ((LOG EC50 · LOG CONC) I SIGMA) 

' ~EIGHTED REGRESSION -
MOOEL: COUNT 

15:35 ~ednesday, May 21, 1997 

Non-Linear· Least Squares Iterative Phase 
Dependent Variable COUNT Method: Gauss-Newton 

Iter LOG EC50 . SIGMA CO ~eighted SS 
0 ·2.131000 0.461000 1.000000 0.081269 
1 ·2.141255 0.467764 1.005980 0.081531 
2 ·2.140695 0.467187 1.005556 0.081505 
3 ·2.140738 0.467226 1.005589 0.081507 
4 ·2.140735 0.467223 1.005587 0.081506 
5 ·2.140735 0.467223 1.005587 0.081506 
6 ·2.140735 0.467223 1.005587 0.081506 

NOTE: ~onvergence criterion met. 

Non·Linear Least Squares Summary Statistics Dependent, Variable COUNT 

OBS 

Source OF ~eighted ss ~eighted MS 

Regression 3 9.0500000000 3.0166666667 
Residual 12 0.0815064577 0.0067922048 
Uncorrected Total 15 9.1315064577 

(Corrected Total) 14 4.8525894041 

Parameter 

LOG EC50 
SIGMA 

co 

Corr 

LOG EC50 
SIGMA 

co 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Lower Upper 
·2.140734789 0.0443948~769 ·2.2374630824 ·2.0440064957 
0.467223414·0.03772768723 0.3850217244 0.5494251045 
1.005587002 0.04404034934 0.9096311830 1.1015428220 

Asymptotic Correlation Matrix 

LOG_EC50 SIGMA co 
1 ·0.726194674 ·0.780032939 

·0.726194674 1 0.5774877683 
·0.780032939 0.5774877683 1 

MOOEL: COUNT 
sunflower phytot~xicity 43 

= CO * PROBNORM ((LOG EC50 · LOG CONC) I SIGMA) 
SUMMARY OF NONLINEAR-REGRESSION-

15:35 Ycdnesday, Hoy 21, 1997 

CONC LOG_EC50 SIGMA co RESID SS EC50 

0 ·2.14073 0.46722 1.00559 0.081506 .0072321 
44 sunflower phytotoxicity 

MOOEL: YOUNG = CO * PROBNORM ((LOG EC25 · LOG CONC) I SIGMA 0.67449) 

'-, 

YEIGHTED ~EGRESSION -
15:35 Yednesday, May '21, 1997 

Non-Linear Least Squares Iterative Phase 
Dependent Variable COUNT Method: Gauss·Newton 

File:a:sun.out Page 2 
Iter LOG EC25 SIGMA 

0 ·2.398000 0.461000 
1 ·2.460121 0.471489 
2 ·2.455473 0.466996 
3 ·2.455900 0.467239 
4 -2.455870 0.467222 
5 ·2.455872 0.467223 
6 ·2.455872 0.467223 
7 ·2.455872 0.467223 

NOTE: Convergence criterion met • 

Non-Linear Least Squares Summary Statistics 

Source OF ~eighted ss 
Regression 3 9.0500000000 
Residual 12 0.0815064578 
Uncorrected Total 15 9.1315064578 

(Corrected Total) 14 4.8525894014 

co 
1.000000 
1.006580 
1.005398 
1.005600 
1.005586 
1.005587 
1.005587. 
1.005587 

~eighted SS 
0.102974 
0.081679 
0.081496 
0.081507 
0.081506 
0.081506 
0.081506 
0.081506 

Dependent Variable COUNT 

~eighted MS 

3.0166666667 
0.0067922048 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Parameter 

LOG EC25 
SIGMA 

co 

Corr 

LOG EC25 
SIGMA 

co 

Lower Upper 
·2.455872312 0.06526284057 ·2.5980680358 ·2.3136765883 
0.467223416 0.03772768729 0.3850217255 0.5494251059 
1.005587004 0.04404034942 0.9096311838 1.1015428232 

Asymptotic Correlation Matrix 

LOG_EC25 SIGMA 

1 ·0.883906957 
·0 .883906957 1 
·0. 755786531 0.5774877679 

co 
·0. 755786531 
0.5774877679 

1 

MOOEL: YOUNG =CO 
sunflower phytotoxicity 

* PROBNORM ((LOG EC25 · LOG CONC) I SIGMA · 0.67449) 
SUMMARY OF NONLTNEAR REGRESSION 

45 

15:35 ~ednesday, May 21, 1997 

OBS CONC LOG_EC25 SIGMA co RESID_SS EC25 

0 ·2.45587 0.46722 1.00559 0.081506 .0035005 
46 sunflower phytotoxicity 

MOOEL: YOUNG = CO * PROBNORM ((LOG EC25 · LOG CONC) I SIGMA · 0.67449) 
- T5:35 ~ednesday, May 21, 1997 

COUNT 

1.0 

0. 

0.8 0 

0.6 

Plot of COUNT*LOG CONC. 
Plot of PRED*LOG CONC. 

0 

0 .. 

Symbol used is 1 0 1 • 

Symbol used is 1 1 
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0.4 

0.2 

0.0 

·2.8 

NOTE: 1215 obs 

·2.6 -2.4 -2.2 -2.0 

LOG_COHC 

0 .. 
0 

-1.8 

had missing values. 1140 obs hidden. 
sunflower phytotoxicity 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

15:35 ~ednesday, 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

DOSE 5 0 0.002 0.004 0.012 0.031 

Number of observations in data set = 30 

.... 0 

-1.6 -1.4 

47 

May 21, 1997 

NOTE: Due to missing values, only 15 observations can be used in this 
analysis. 

sunflower phytot•lldcity 48 
COMPARISON OF MEANS FOR N0EL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
15:35 ~ednesday, May 21, 1997 

General Linear Models Procedure 

Dependent Variable: RESPONSE 
Sllll of Mean 

Source OF Squares Square F Value Pr· > F 

Model 4 1.82733333 0.45683333 130.52 0.0001 

Error 10 0.03500000 0.00350000 

Corrected Total 14 1.86233333 

R-Square c.v. Root MSE RESPONSE Mean 

0.981206 9.805657 0.059161 0.603333 

Source \ OF Type I SS Mean Square F Value Pr > F . ...._... 

DOSE ··(<"" 4 1.82733333 0.45683333 130.52 0.0001 

\ -. . •. ·-

File:a:sun.out Page 4 
Source OF 

DOSE 4 

Type .Ill SS 

1.82733333 

Mean Square F Value Pr > F 

0.45683333 130.52 0.0001 

sunflower phytotoxicity 49 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
15:35 ~ednesday, May 21, 1997 

General Linear Models Procedure 

Level of --·-····---RESPONSE--·-······ 
DOSE N Mean SO 

0 3 1.00000000 0.00000000 
0.002 3 0.86666667 0.05773503 
0.004 3 0.76666667 0.11547005 
0.012 3 0.28333333 0.02886751 
0.031 3 0.10000000 0.00000000 

sunflower phytotoxicity 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 

50 

15:35 ~ednesday, May 21, 1997 

General Linear Models Procedure 

Dunnett's One-tailed T tests for variable: RESPONSE 

NOTE: This tests controls the type I experimentwise error for 
comparisons of all treatments against a control. 

Alpha= 0.05 Confidence= 0.95 df= 10 MSE= 0.0035 
Critical Value of Dunnett's T= 2.466 

Minimum Significant Difference= 0.1191 

Comparisons significant at the 0.05 level are indicated by 

Sirrul taneous Sirrultaneous 
Lower Difference Upper 

DOSE Confidence Between Confidence 
Comparison Limit Means Limit 

0.002 - 0 ·0.25243 -0.13333 -0.01424 
0.004 0 -0.35243 -0.23333 -0.11424 
0.012 - 0 -0.83576 -0.71667 -0.59757 
0.031 - 0 -1.01910 -0.90000 -0.78090 

'***' 

*** 
*** 
*** 
*** 



.ornate phytotoxicity 
'ile: tom Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
'---------------------------------------------------------------------------
·ROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN 
----- -------------------- ----------- ----------- -----------

1 Form. Con. 3 0.933 1. 281 1. 281 
2 0.001 lb ai/A 3 0.900 1. 249 1. 249 
3 0.002 lb ai/A 3 0.867 1. 202 1. 202 
4 0.004 lb ai/A 3 0.700 0.995 0.995 
5 0.008 lb ai/A 3 0.500 0.785 0.785 
6 0.015 lb ai/A 3 0.300 0.580 0.580 
7 0.031 lb ai/A 3 0.133 0.369 0.369 
8 0.062 lb ai/A 3 0.000 0.226. 0.226 
9 0.124 lb ai/A 3 0.000 0.226 0.226 

10 0.25 lb ai/A 3 0.000 0.226 0.226 

ornate phytotoxicity 
ile: tom Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1.281 

0.001 lb ai/A 1. 249 0.733 1. 72 k= 11 v=20 
0.002 lb ai/A 1. 202 1. 815 * 1. 81 k= 2 I v=20 
0.004 lb ai/A 0.995 6.546 * 1. 83 k= 3 I v=20 
0.008 lb ai/A 0.785 11.333 * 1. 85 k= 4 I v=20 
0.015 lb ai/A 0.580 16.037 * 1. 86 k= 51 v=20 
0.031 lb ai/A 0.369 20.851 * 1. 86 k= 61 v=20 
0.062 lb ai/A 0.226 24.133 * 1. 86 k= 7 I v=20 
0.124 lb ai/A 0.226 24.133 * 1. 87 k= 8 I v=20 
0.25 lb ai/A 0.226 24.133 * 1. 87 k= 9, v=20 

---------------------------------------------------------------------------
= 0.054 

>te: df used for table values are approximate when v > 20. 



tomato phyto. 

' I 

Estimated EC Values and Confidence Limits 

Lower 
Point Cone. 95% Confidence 

EC 1. 00 0.0006 0.0004 
EC 5.00 0.0014 0.0009 
EC10.00 0.0022 0.0016 
EC15.00 0.0030 0.0022 
EC50.00 0.0104 0.0089 
EC85.00 0.0364 0.0283 
EC90.00 0.0490 0.0368 
EC95.00 0.0760 0.0539 
EC99.00 0.1736 0.1100 

Upper 
Limits 

0.0009 
0.0019 
0.0028 
0.0036 
0.0122 
0.0509 
0.0723 
0.1221 
0.3279 

.. /" 
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51 tomato phytotoxicity15:35 ~ednesday, Hay 21, 1997 

oss· CONC LOG_CONC Y1 Y2 Y3 Y4 Y5 Y6 

1 0.000 - 1.0 0.9 0.9 
2 0.002 -2.69897 0.8 0.9 0.9 
3 0.004 ·2.39794 0.6 0.8 0.7 
4 0.008 ·2.09691 0.5 0.5 0.5 
5 0.015 ·1.82391 0.3 0.3 0.3 
6 0.031 ·1.50864 0.2 0.1 0.1 . 

· tomato phytotoxicity 
HODEL: COUNT= co:• PROBNORM ((LOG EC50- LOG CONC) I SIGMA) 

~EIGHTED REGRE~SION -

52 

15:35 ~ednesday, Hay 21, 1997 

Non-Linear Least Squares Iterative Phase 
Dependent Variable COUNT Method: Gauss-Newton 

Iter LOG EC50 . SIGMA CO ~eighted SS 
0 ·1.983000 0.526000 0.930000 0.146946 
1 ·2.060957 0.511022 0.944132 0.096256 
2 ·2.056993 0.504473 0.942997 0.096435 
3 ·2.057304 0.504840 0.943230 0.096413 
4 ·2.057288 0.504821 0.943217 0.096414 
5 ·2.057288 0.504822 0.943218 0.096414 
6 ·2.057288 0.504822 0.943218 0.096414 
7 ·2.057288 0.504822 0.943218 0.096414 

NOTE: Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

~eighted HS Source OF ~eighted SS 

Regression 
Residual 
Uncorrected Total 

3 10.300000000 
15 0.096414131 
18 10.396414131 

3.433333333 
0.006427609 

(Corrected Total) 17 3.87'1044305 

Parameter 

LOG ECSO 
~IGHA 

co 

Corr 

LOG EC50 
S'IGMA 

co 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Lower Upper 
·2.057288435 0.04267036610 ·2. 1482378221 ·1.9663390487 
0.504821848 0.04276711004 0.4136662568 0.5959774383 
0.943217755 0.04078024502 0.8562970507 1.0301384592 

Asymptotic Correlation Matrix 

LOG_EC50 SIGMA 

1 ·0.699987423 
·0.699987423 1 
·0.815795845 0.5890938067 

tomato phytotoxicity 

co 

·0.815795845 
0.5890938067 

1 

HOOEL: COUNT = CO * PROBNORH ((LOG EC50 · LOG CONC) I SIGMA) 
SUMMARY OF NONLINEAR-REGRESSION-

53 

15:35 ~cdnesday, May 21, 1997 

OBS CONC LOG_EC50 SIGMA co RESIO_SS EC50 

0 -2.05729 0. 50482 0.94322 0.096414 .0087642 
tomato phytotoxicity 54 

MODEL: YOUNG = CO * PROBNORM ((LOG EC25 · LOG CONC) I SIGMA 0.67449) 
~EIGHTEO ~EGRESSION -

15:35 ~edncsday, May 21, 1997 

,. 
•, 

I 

I 

File:a:tom.out Page 2 
Non-Linear Least Squares Iterative Phase 

Dependent Variable COUNT Method: Gauss-Newton 
Iter LOG EC25 SIGMA CO IJeighted SS 

0 ·2.301000 0.526000 0.930000 0.210796 
1 ·2.412531 0.518715 0.944711 0.096114 
2 ·2.396537 0.503957 0.942737 0.096474 
3 ·2.397853 0.504866 0.943248 0.096411 
4 ·2.397782 0.504819 0.943216 0.096414 
5 ·2.397786 0.504822 0.943218 0.096414 
6 ·2.397786 0.504822 0.943218 0.096411· 
7 ·2.397786 0.504822 0.943218 0.096414 

NOTE: Convergence criterion met. 

Non-Linear Least Squares Summary Statistics Dependent Variable COUNT 

Source OF ~eighted ss ~eighted HS 

Regression 3 10.300000000 3.433333333 
Residual 15 0.096414131 0. 006427609 
Uncorrected Total 18 10.396414131 

(Corrected Total) 17 3.871044304 

Parameter 

LOG EC25 
~IGHA 

co 

Corr 

LOG EC25 
S'IGHA 

co 

Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

Lower Upper 
·2.397785724 0.06615161849 ·2.5387840248 -2.2567874225 
0.504821848 0.04276711005 0.4136662570 0.5959774385 
0.943217755 0.04078024503 0.8562970508 1.0301384594 

Asymptotic Correlation Matrix 

LOG_EC25 SIGMA co 

1 -o.aa75m95 ·0.783099514 
·0.887577795 1 0.5890938067 
·0.783099514 0.5890938067 1 

tomato phytotoxicity 
MOOEL: YOUNG = CO * PROBNORM ((LOG EC25 · LOG CONC) I SIGMA - 0.67449) 

SUMMARY OF NONLINEAR REGRES'SION 

55 

15:35 ~ednesday, Hay 21, 1997 

OBS CONC LOG_EC25 SIGMA co RESID_SS EC25 

0 ·2.39779 0.50482 0.94322 0.096414 .0040014 
tomato phytotoxicity 56 

MOOEL: YOUNG = CO * PROBNORM ((LOG EC25 · LOG CONC) I SIGMA · 0.67449) 

COUNT 

1.0 

0.8 

0 

0 

- l5:35 ~ednesday, May 21, 1997 

Plot of COUNT*LOG CONC. 
Plot of PREO*LOG_~ONC. 

••• 0 0 0 

. -. :o .. 

Symbol used is •o•. 
Symbol used is ' ' 
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0.6 

0.4 

0.2 

0.0 

0 

.0. 

.0. 

0 

0 

-2.8 -2.6 -2.4 -2.2 -2.0 ·1.8 -1.6 ·1.4 

NOTE: 

LOG_CONC 

1218 obs had missing values. 1148 obs hidden. 
tomato phytotoxicity 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

15:35 ~ednesday, 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

DOSE 6 0 0.002 0.004 0.008 0.015 0.031 

Number of observations in data set = 36 

57 

May 21, 1997 

NOTE: Due to missing values, only 18 observations can be used in this 
analysis. 

tomato phytot~xicity 58 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LFSS THAN CONTROL 
15:35 ~ednesday, May 21, 1997 

General Linear Models Procedure 

Dependent Variable: RESPONSE 
Sum of Mean 

Source OF Squares Square F Value Pr > F 

Model 5 1.51611111 0.30322222 90 .. 97 0.0001 

Error 12 0.04000000 0.00333333 

Corrected Total 17 1.55611111 

R-Square c.v. Root MSE RESPONSE Mean 

0.974295 10.08962 0.057735 0.572222 

Source OF Type I SS Mean Square F Value Pr > F 

File:a:tom.out Page 4 
90.97 0.0001 DOSE 5 1.51611111 

Type Ill SS 

1.51611111 

0.30322222 

Source 

DOSE 

OF Mean Square Value Pr > F 

5 0.30322222 90.97 0.0001 

tomato phytotoxicity 59 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 
15:35 ~ednesdoy, May 21, 1997 

General Linear Models Procedure 

Level of ·········--RESPONSE----------
DOSE N Mean SO 

0 
0.002 
0.004 
0.008 
0.015 
0.031 

3 0.93333333 
3 0 • 8666666 7 
3 0.70000000 
3 0.50000000 
3 0.30000000 
3 0.13333333 

o.osm5o3 
o.osm5o3 
0.10000000 
0.00000000 
0.00000000 
o.o5mso3 

tomato phytotoxicity 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 

60 

15:35 ~ednesdoy, May 21, 1997 

General Linear Models Procedure 

Dunnett's One-toiled T tests for variable: RESPONSE 

NOTE: This tests controls the type I experimentwise error for 
comparisons of all treatments against o control. 

Alpha= 0.05 Confidence= 0.95 df= 12 MSE= 0.003333 
Critical Value of Dunnett's T= 2.502 · 

Minimum Significant Difference= 0.118 

Comparisons significant at the 0.05 level ore indicated by '***' 
Simultaneous Simultaneous 

Lower Difference Upper 
DOSE Confidence Between Confidence 

Comparison Limit Means Limit 

0.002 - 0 -0.18462 -0.06667 0.05129 
0.004 - 0 -0.35129 -0.23333 -0.11538 *** 
0.008 - 0 -0.55129 -0.43333 -0.31538 *** 
0.015 - 0 -0.75129 -0.63333 ·0.51538 *** 
0.031 - 0 -0.91795 ·0.80000 -0.68205 ••• 



:orn phytotoxicity 
'ile: cor Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

;ROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

·----- -------------------- ----------- ----------- -----------
1 Form. Con. 3 1. 000 1. 345 1. 345 
2 0.015 lb ai/A 3 1. 000 1. 345 1. 345 
3 0.031 lb ai/A 3 0.967 1. 313 1. 313 
4 0.062 lb ai/A 3 0.867 1. 202 1. 202 
5 0.124 lb ai/A 3 0.800 1.116 1.116 
6 0.25 lb ai/A 3 0.700 0.995 0.995 

orn phytotoxicity 
ile: cor Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE·2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1. 345 

0.015 lb ai/A 1. 345 0.000 1. 78 k= 11 v=12 
0.031 lb ai/A 1. 313 0.489 1. 87 k= 2 1 v=12 
0.062 lb ai/A 1. 202 2.189 * 1. 90 k= 3 I v=12 
0.124 lb ai/A 1.116 3.500 * 1. 92 k= 41 v=12 
0.25 lb ai/A 0.995 5.345 * 1. 93 k= 51 v=12 

= 0.080 
)te: df used for table values are approximate when v > 20. 



corn phyto. 

Estimated EC Values and Confidence Limits 

Lower Upper 
Point Cone. 95% Confidence Limits 

EC 1. 00 0.0095 0.0021 0.0194 
EC 5.00 0.0318 0.0139 0.0483 
EC10.00 0.0603 0.0365 0.0813 
EC15.00 0.0930 0.0663 0.1221 
EC50.00 0.5796 0.3521 1.6069 
EC85.00 3.6127 1.3771 28.7012 
EC90.00 5.5698 1. 8939. 56.9931 
EC95.00 10.5781 3.0337 157.6531 
EC99.00 35.2276 7.3250 1065.1189 



nion phytotoxicity 
ile: oni Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

ROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

----- -------------------- ----------- ----------- -----------
1 Form. Con. 3 1.000 1. 345 1. 345 
2 0.015 lb ai/A 3 1.000 1. 345 1. 345 
3 0.031 lb ai/A 3 1.000 1. 345 1. 345 
4 0.062 lb ai/A 3 0.867 1.195 1.195 
5 0.124 lb ai/A 3 0.767 1. 068 1. 073 
6 0.25 lb ai/A 3 0.767 1. 077 1. 073 

1ion phytotoxicity 
; 1 e: oni Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1.345 

0.015 lb ai/A 1.345 0.000 1. 78 k= 11 v=12 
0.031 lb ai/A 1.345 0.000 1. 87 k= 2 I v=12 
0.062 lb ai/A 1.195 1. 836 1. 90 k= 3 I v=12 
0.124 lb ai/A 1. 073 3.332 * 1. 92 k= 4 I v=12 

0.25 lb ai/A 1.073 3.332 * 1. 93 k= 51 v=12 
·--------------------------------------------------------------------------
= 0.100 
1te: df used for table values are approximate when v > 20. 



wheat phytotoxicity 
File: whe Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Form. Con. 3 0.867 1. 202 1. 202 
2 0.015 lb ai/A 3 0.867 1. 202 1. 202 
3 0.031 lb ai/A 3 0.833 1.154 1.154 
4 0.062 lb ai/A 3 0.833 1.154 1.154 
5 0.124 lb ai/A 3 0.733 1. 030 1. 030 
6 0.25 lb ai/A 3 0.633 0.921 0.921 

wheat phytotoxicity 
File: whe Transform: ARC SINE(SQUARE ROOT(Y)) 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 
----------------------------------------------------------------------------

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Form. Con. 1. 202 

0.015 lb ai/A 1. 202 0.000 1. 78 k= 1 I v=12 
0.031 lb ai/A 1.154 0.758 1. 87 k= 2 I v=12 
0.062 lb ai/A 1.154 0.758 1. 90 k= 3 I v=12 
0.124 lb ai/A 1. 030 2.755 * 1. 92 k= 4 1 v=12 

0.25 lb ai/A 0.921 4.498 * 1. 93 k= 51 v=l2 

s = 0.076 
Note: df used for table values are approximate when v > 20. 
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A.M. Landre 
Evaluatio~ of the Chronic Toxicity of 
Fluroxypyr 1-Methylheptyl Ester to the 
Daphnid, Daphnia magna Straus 

Study Completion Date: July 15, 1996 
Laboratory: 

Sponsor: 
Laboratory Report ID: 

The Toxicology Research Laboratory, The 
Dow Chemical Company, Midland, MI 
DowElanco, Indianapolis, IN 
DECO-ES-3079 

4. 

5. 

6. 

MRID No.: 440803-14 
DP Barcode: D231718.and D236845 

REVIEWED BY: Renee Costello:,·· Biologist 

Signature:~~ Los~ Date: 

APPROVED BY: Andy Bryceland~Aq~tic Biologist 

Signatur~~~ate, 
STQDY PARAMETERS: 

Age of Test Organism: 
Definitive Test Duration: 

Study Method: 
Type of Concentrations:· 

<24 hours 
21 days 
Flow-Through 
Mean Measured 

7. CONCLUSIONS: This study is scientifically sound but does not 
fulfill. the guideline requirements for a freshwater 
invertebrate life~cycle test using Daphnia magna. Testing was 
conducted at above the·solubility limit. It is likely that 

.there was some undissolved test material in the system, this 
was not reported. Also, by placing the samples in 
acetonitrile, any suspended particles would have dissolved 
and the actual test concentrations to which the organisms 
were exposed is unknown. It is likely that the reported 
measured concentrations are an overestimate. 



Results Synopsis:· 

NOEC: 60.5 ppb 

LOEC's for specific 
Neonates Produced: 
Daphnid Survival: 
Growth (length) : 

LOEC: ·. 109 ppb 

effects: 
109 ppb 
499 ppb 
174 ppb 

8 . ADEQUACY OF THE STUPY: 

A. Classification: Suppleme~~al 

MRID No. 440803-14 

. MATC: 81.2 ppb 

B. Rationale: Undis~6lved-:p·articlilat~s not reported. No 
filtration or centrifugation of test ·material. The 
measured concentration do not represent actual exposures. 

C. Repairability: May be upgraded with submission of 
particulate matter observations. Also, reporting if 
filtration was used in the test. · 

9. GUIDELINE DEVIATIONS: Since there is no SEP for a flow­
through daphnid life-cycle test, the SEP for static renewal 
tests was us~d as general guidance in this data review. 

1. Dry weights of surJi-\tl.n.g adult daphnids···were not measured 
as recommended in the_.g':lidelines. 

2. In this study, foui replicates·each containing 5 daphnids 
were used for each· treatment level. The guidelines 
recommend that 7 test chambers with 1 daphnid each and 3 
test ··chambers with 5· daphnids each be used. 

3. The concentration of ~olvent (~cetone) was not the same 
in all treatment concentrations. The amount of solvent 
(acetone) in the·solvent control was ;~quivalent to the 
amount present in ·:the: highest test· co~centration . 

.. · . . 

4. The dilution water· was "softer" (67" '_>76 mg/1 as CaC03) 
than what the guidelines recommend (160 to 180 mg/1 as 
CaC03) . 

5. The authors did not r~pbrt any undissolved test material. 
This was expected as the test was conducted at above the 
solubility limit of the material. 

6. The authors did not report·i~ filtration or 
·-eentrifugation of the.- test material occurred. The 
measured concentrat:icn'ls· likely do- not::represent the 
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actual concentrations to which the organisms were 
exposed .. 

10 SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS : 

A. Test Organisms/Acclimation: 

.. · .. · :·· .... :.:.. .. '• 

·· ,. :::; ::=::=?";::::;:-··:,::i~\~i;>6£:k$d:,:;:::£ti:ih~ation 

Species 
Daph.p.ia magna 

Source 

Parental Acclimation Conditions 
Parental stock must be 
maintained separately from the 
brood culture in dilution.water 
and under test conditions. 

Parental Acclimation Period 
At least 21 days. 

Age of Parental Stock 
At least 10-12 days old at the 
beginning of the acclimation 
period. 

~ 
Synthetic foods (trout cho~Y·; ·· 
algae, or synthetic foods in 
combination with alfalfa yeast 
and algae. 

Food Concentration 
5 mg/1 (d:l wt.) of synthetic 
food or 10 cells/1 of algae·is 
recommended. · · · · 

Were daphnids in good health 
during acclimation period? 

B. Test System: 

3 

Daphnia magna 

In--house c"ui"ture 

Daphnid cultures were 
maintained under similar 
conditions as those-used 
during the test~ 

Not· reported 

At least 14 days 

Ankistrodesmus convolutus 

20 ml (per replicate) of 
algal suspension twice daily 

Yes 

;" 
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Guideline Criteria· Reported Information 

T~:;zt W~t~r Filtered, sterilized municipal 
Unpolluted well or spring that water that. has been tested for 
has been tested for contaminants. 
contaminants, or appropriate 
reconstituted water (see ASTM. 
for details) . 

W~t~r Tem:g~r~tyr~ 
... 19.6. - 21.0°C 

20°C ±2°C. Must not·deviate 
from 20°C by more than S°C for 
more than 48 hours. 

RH 7.0 - 7.7 
7.6 to 8.0 is recommended. 
Must not deviate by more than 
one unit for more than 48 
hours. 

TQt~l Hg,rdn~:;z:;z 61 - 76 mg/1 as CaC03 
160 to 180 mg/1 as CaC03 is 
recommended. 

Di:;z:;zQlv~g Q~g~n Mean of >76% of saturation 
Renewal: must not drop below throughout the-test 

SO% for more than 48 hours. 
FlQw-t,hrQygh: ~ 60% throughout : : ;· ~ .. 

test. . ... 

T~:;zt v~:;z:;zels Qr CQmQ~rtment:;z ·· 
1. Mate!:ial: Glass, No. 316 1. .Glass 

stainless steel, or 
perfluorocarbon plastics 

2 . ~: 2SO ml with 200 ml 2. 600-mL filled to 
fill volume is preferred; approximately S2S mL 
100 ml with 80 m.l fill 
volume is acceptable. 

!:Qv~r:;z Not reported 
Renewal: Test vessels should 
be covered with a glass plate. 
.f...l.Q~:..t_hrQugh : openings ip - ... ...... 
test compartments should be 
covered with mesh nylon or .. 

stainless steel screen. 

4 



Guidet±ne Criteria. 

Type Qf Dil:u,tiQn S~stem 
Must provide reproducible 
supply of toxicant. 
Intermittent flow proportional 
diluters or continuous flow 
serial diluters should be 
used. 

FlQW R~te 
Consistent flow rate of 5-10 
vol/24 hours, meter systems. 
calibrated before study and 
checked twice daily during 
test period. 

Aer~tiQn 
·Dilution water should be 
vigorously aerated, but the 
test tanks should not be 
aerated. 

PhQtQ~eriQQ. 
-· 

16 hours light, ·8 hours dark. 

SQlve~ts 
Not to exceed 0.5 mL/1 for 
static tests or 0.1 mL/1 for 
flow-through tests. Acceptable 
solvents are dimethyl 
formamide, triethylene 
methanol, acetone and 

c. Test Design: 

D:u,ratiQn 
21 days 

glycol, 
ethanol. 

NQminal CQncentratiQns 
Control(s) and at least 5 test 
concentrations; dilution 
factor not qreater than 50%. 

MRID No. 440803-14 

.. 
.. 

:' ·. ·.Reported· Information 

Intermittent-flow proportional 
diluter 

6 volume replacements/24 hours 

··-· 

Test vessels were not aerated 
during test. 

16-hours-light::; 8 hours dark 
.... 

Solvent: acetone 
Maxitnuin cone.: 0.1 mL/L 

.·. -::· ·.:.:;·: .. -:··-·.·:-·:.··:::.·:::::· .... •.:-:=/:···:.:-: .... ·.. ··.·:.:.:··:·-· .. 

: 1=::::,· . .'. :/i/:'Repott:·Ef'&'(::if#t::Oiiria~ ion:.,'·· · · 

5 

·21 days 

Dilution water control, 
solvent control and 6 nominal 
concentrations: 78.0, 130, 
216, 360, 600, and 1000 ~q/L 

/ : 

---· ... " I 



~- Guideline.Ciiteria 

Number of Test Organisms 
22 daphnids/level; 
7 test chambers should contain 
1 daphnid each, and 3 test 
chambers should contain 5 
daphnids each. 

Test organisms randomly or 
impartially assigned to test 
vessels? 

MRID No. 440803-14 

ReQorted Infonna.tion 

5 daphnids/replicate; 4 
replicates per treatment and 
control 

Yes· 

Renewal N/A 
Parent daphnids in all beakers 
must be transferred to 
containers with fresh test 
solution (< 4 hours old) three 
times each week (e.g. every 
Monday, Wednesday and Friday). 

Water Parameter Measurements 
1. Dissolved oxygen must be 
measured at each ·concentration· 
at least once a·week. 
2. pH, ·alkalinity, hardness, 
and conductance must be 
measured once a week in one 
test concentration and in one 
control. -
3. ·Temperature should be 
monitored at least hourly­
throughout the test in one 
test chamber, and near the 
beginning, middle and end of 
the test in all test chambers. 

Chemical Analysis 
Needed if chemical was 
volatile, insoluble, or known 
to absorb, if precipitate 
formed, if containers were not 
steel or glass, or if flow­
through system was used.····· 

1. 

2. 

3. 

D.O. and pH were measured 
weekly in each replicate 
including the controls 

.. 

Alkalinity, hardness, and 
conductivity·were measured 
weekly in the. controls and 
in·the highest concen­
tration with surviving 
daphnids. 
Temperature was measured 
continuously in one 
replicate vessel, and 
weekly in all treatment 
a·nd control vessels. 

Parent compound was measured 
in each replicate on _Days o, 
7, 14, and 21. 

Other Applicable Information: Percent .recoveries of the parent 
compound, fluroxypyr 1-metylheptyl. eqter ·(fluroxypyr 1-MHE), ·in 
treatmer;t~- solutions ranged from- 46.5 to 50.5% of nominal values. 
The low recoveries are primarily due to flu~oxypyr· 1-MHE rapidly 
hydrolyzing to fluroxypyr acid in water. 

6 
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12. REPORTED RESULTS: 

A. General Results: 

1':==·>:::.::_, :=,.;. ·Gu:id$li~e .· Criteri;a>· ·._ .. ·· .· R·eported Information 

Quality assurance and GLP Yes 
compliance statements were 
included in the report? 

CQntrQl MQrtality 0% in both the· dilution water 
:c;; 30% ... ·- . and sol vent .. ·control 

.. 

Did daphnids in each 
.. 

control Yes 
.produce at least 40 yol.lng 
after 21 days? 

Were any ephippia produced in No ephippia observed 
any of the controls? 

Data End:goint~ - Survival of first-generation 
- Survival of first-generation daphnids, 

daphnids, - Number of young produced per 
- Number of young produced per female, 

female, - Day to first eggs 
- Dry weight (required) and - Day to first brood 

lerigth (optional) of each - Length of surviving first-
first generation daphnid · · generation ·daphnids, 
alive at the end of tpe - Clinical-observations. 
test, 

..... -

- Observations of other 
effects or clinical signs. 

. ···- ·- ... .... 

Raw data included? Yes .. 

Effects Data 
··----·r . 

Control 

Solvent 
Control 

I .. 

0/20 (0%) 

0/20 (0%) 

I 

7 

.-.:_ 

65 

78 

Mean· 
Total . 
Length 

(mrri) 

.. 3. 72 

3.89 
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Toxicant ·· 
Concentration. 

CiL_gjt) 
.. 

'Nominal ·: '' · · .Mean'. 
·· . : .::_<M'ea:sured 

78.0 37.7 

130 60.5 

216 109 

360 174 

600 294 

1000 499 

-#·dead·{···· 
.. daphnids:/ 

·· '.total···· 
·. (%) ... 

1/20 (5%) 

0/20 (0%)" 

2/20 (10%) 

1/20 ( 5%) 

3/20 (15%) 

11/20 (55)l>) 

.. ·Mean .. 
· Ni.irrib e r 

.Young _.per 
Female 

81 
.~ -. 

83 

57a 

52 a 

30a 

7a 

Mean 
·. Total 

Length 
(mm) 

3.98 

4.06 

3.98 

3.23 

3.43 

3.06 

a Significantly different from the pooled controls (p ~0.05). 

Toxicity Observations: None 

B. Statistical Results: Ana·lyses were based on mean 
response values compared-to the pooled control. 

···:···.:·.· ..... ,, ···: ··.·::.:h~ioEc:, · ·.: · .. 
LOEC··. 

·. · · · · _,;_ :·.:.~:.:(ug /L) · · . (/.lg /I~) . 

Young per adult Dunnett·• s .. test 60.5 109 

Length Dunnett's test 499 >499 

13. VERIFICATION OF STATISTICAL RESULTS: Analyses were made 
using me~n response values compared.-to·the· solvent control. 

I :~~~7~,n~,,:_ ·: ·': · . '; . I m •••• ': ,; !'\~t.~od ••• • • J (' · :p~· · ~;. ·(t~~~i' . I 
Survival will{ams' test 294 499 

Young per adult Dunn~tt's test 60.5. 109 

Young/adult/ Dunnett's· test 109· 174 
reproductive day 

Length Dunnett's test 1.09. 174 

8 
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14. REVIEWER'S COMMENTS: ·Statistical analysis was performed on 
both the total number 9f young produced per ad:ult and on the 
mean young/adult/reproductive day. The total number of young 
produced per adult proved to be a more sensitive analysis 
(lower NOEC) than mean young/adult/reproductive day. 
Therefore, the reviewer chose the former analysis to 
represent the most sensitive -parameter .(reproduction) for 
this test. 

This study is scientifically.sound but does not fulfill the 
guideline requirements for a freshwater invertebrate life~ 
~ycle test using Daphnia magna. Testing was conducted at 
above the solubility limit .... "It is .likely that there was some 
undissolved test material in'the system, this was not 
reported. Also, by placing the samples in acetonitrile, any 
suspended particles would have dissolved and the actual test 
concentrations to which the organisms were exposed is 
unknown. It is likely that the reported measured 
concentrations are an overestimate. This study is classified 
as Supplemental. 

j .. 

:,:· .. •:: 

• "") •• 1 ,_. . . . . 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

MEMORANDUM 

SUBJECT: 

FROM: 

THRU: 

Data Evaluation Records for Fluroxypyr (Chemical # 128959) and 
Fluroxypyr 1-methylheptyl ester (Chemical # 128968), _ID # 06271 9-EIL 
STARANE F, Case# 060640, Bar Code# D231718) ,-

. ~I- ,7 ~f 77~~ 
F. Nicholas Mastrota f); ~4.. (J~~ 
Environmental Risk Branch II 
Environmental Fate and Effects Division 7507C 

Elizabeth M. Leavey, Chief 
Environmental Risk Branch II 
Environmental Fate and Effects Division 

TO: Joanne Miller (23) 
Registration Division (7505C) 

EFED has completed review of seven ecological effects studies for fluroxypyr 
(chemical # 128959) and fluroxypyr 1-methylheptyl ester (chemical # 128968). Two 
of these studies were unacceptable for fulfilling guideline requirements. The aquatic 
plant study testing the effects of fluroxypyr 1-methylheptyl on Navicula pellicu/osa 
(Guideline 123-2, MRID 440803-39) is invalid because the solvent control was 
contaminated with the test material. This study may be upgraded if the registrant 
submits· data for the solvent control (if it exists) and these data are judged to be 
adequate for dqta analysis. The study testing the effects of fluroxypyr 1-methylheptyl 
on the shell deposition of oysters (Guideline 72-3b, MRID 440803) is supplemental 
because suspended in~oluble te~t material was apparent solutions at the three highest 
test concentrations. This study cannot be repaired. The- other five studies were 
classified as ·core and fulfil the guideline requirements. 

I 
.· I 

,• I , 

(]0.. Rec;ycled/Recyclable 
n- n Pr'J\ted on paper that contains 
'00 at klast 75% recyded fiber 
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Summary of Data Reviews 

I Guideline I Study Type I Test Species I MRID I Acceptability I 
I Fluroxypyr I 

72-3(a) Estuarine/marine Silverside 440803-09 Core 
fish LC50 

72-3(b) Estuarine/marine Eastern Oyster 440803-11 Core 
mollusk LC50 

72-3(c) Estuarine/marine Grass shrimp 440803-12 Core 
shrimp LC50 

I Fluroxypyr 1-methylheptyl ester I 
72-3(a) Estuarine/marine Sheepshead 440803-08 Core 

fish LC50 minnow 

72-3(b) Estuarine/marine Eastern oystet 440803-10 Supplemental 
mollusk LC5o 

72-3(c) Estuarine/marine Grass shrimp 440803-13 Core 
shrimp LC50 

123-2 Aquatic plant ·Freshwater diatom 440803-39 Invalid 
LC5o (Navicula 

pel/iculosa) 

DER Conclusions 

MRID 440803-08: This study is scientifically sound and fulfills the guideline 
requirements. The 96-hour LC50 for sheepshead minnow was determined to be 
> 0.087 ppm ( > 1 00 ppm nominal), which classifies fluroxypyr 1-methylheptyl ester 
as practically non-toxic to the sheepshead minnow (i.e., it is non-toxic at its solubility 
limit). · 

MRID 440803-09: This study is scientifically sound and fulfills the guideline 
requirements. The 96-hour LC50 was determined to be 40 ppm, which classifies 
fluroxypyr as slight.ly toxic to the silverside. 

MRID 440803-1 0: Because insoluble test material was present in the test solutions, 
this study is classified as supplemental. The 96-hour EC50 for oyster shell deposition 
was determined to be 68 ppb, which classifies the test material as very·highly toxic 
to the eastern oyster. The NOEC could not be determined due to treatment-related 
reductions in shell deposition at all levels. These results may overestimate the toxicity 

) ./·: . ' . . .. '' 
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of fluroxypyr 1-methylheptyl ester and thus should only be used as part of a 
conservative screen of risk to marine/estuarine mollusks. 

MRID 440803-11: This study is scientifically soond and fulfills the guideline 
requirements. A 96-hour EC50 of 51 ppm classifies fluroxypyr as slightly toxic to the 
eastern oyster. The NOEC was 16 ppm. 

MRID 440803-12: This study ·is scientifically sound and fulfills the guideline 
requirements. The 96-hour LC50 for grass shrimp was determined to be > 120 ppm, 
w~ich classifies fluroxypyr as practically non-toxic to the grass shrimp. 

MRID 440803-1_3: This study is scientifically sound and fulfills the guideline 
_requirements. The 96-hour LC50 was determined to be > 0.135 ppm ( > 1 00 ppm 
nominal), which classifies the 1-methylheptyl ester of fluroxypyr as practically non­
toxic to the grass shrimp (i.e., it is nontoxic at its solubility limit). 

MRID 440803-39: This study is not. scientifically sound and does not fulfill the 
guideline requirements fo.r an algal toxicity test. The solvent control solutions were 
contaminated with test material. Negative control data were not included in the 
report. This data could be upgraded if the negative control data (if it exists) is 
submitted to the· Agency. 

Please forward copies of the DERs to the registrant as soon as possible. The 
information requested for MRID 440803-39 is needed to complete the Sect_ion 3 
ecological risk assessment. 

/) .. 
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DATA EVALUATION RECORD 
§ 72-3 - ACUTE LC50 TEST WITH AN ESTUARINE/MARINE FISH 

1. CHEMICAL: Fluroxypyr 
,~3'qcg 

PC Code No. : ±28~5~ 

2. TEST MATERIAL: Fluroxypyr 1-methylheptyl ester Purity: 95.8% 

3. CITATION: 
Authors: 

Title: 
R.L. Boeri, P.L. Kowalski, and T.J. Ward 
Fluroxypyr 1-Methylheptyl Ester: Acute 
Toxicity to the Sheepshead Minnow, 
Cyprinodon variegatus 

Study Completion Date: January 15, 1996 
Laboratory: 

Sponsor: 

T.R. Wilbury Laboratories, Inc., 
Marblehead, MA 

Laboratory Report ID: 
The Dow Chemical Company, Midland, MI 
707-DO 

4. 

5. 

6. 

MRID No.: 440803-08 
DP Barcode: D231718 

REVIEWED BY: Mark Mossler, M.S., 
KBN Engineering and 

Signature: :/J-~~4~~,
7 

Toxicologist, 
Applied Sciences, Inc., 

Date: c._/3./~ 7 

APPROVED BY: Max Feken, M.S., Environmental Toxicologist, 
KBN Engineering and Applied Sciences, Inc., 

Signature' 7Y ~ Date' bjh/17 
APPROVED BY: F. Nicholas /1asfroio, E!(Bjj_, EF~!) 

Signature: ~ ~ 7!/~~ Date: 

STUDY PARAMETERS: 

Age or Size of Test Organism: 
Definitive Test Duration: 

Study Me·thod: 
Type of Concentrations: 

25 mm 
96 hours 
Flow-through 
Mean measured 

7. CONC!.USIONS: This study is scientifically sound and fulfills 
the guideline requirements. The 96~hour LC50 for sheepshead 
minnow was determined to be >0.087 ppm (>100 ppm nominal), 
which class.ifies fluroxypyr 1-~ethylheptyl ester as 
practically non-toxic to the she~pshead minnow~ (~~ it ~ 
nont"oxtt. af Hs solwb,"/,-f:y J;m;t;). fl:l7. lJJ. 
Results Synopsis: 
LC50 : >0.087 -ppm (>100 ppm nominal) 95% C. I.: N/A 
NOEC: 0.087 ppm (100 ppm nominal) Probit Slope: N/A 

)" .: .. : ,/ 
/ 
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8. ADEQUACY OF THE STUDY: 

A. Classification: Core 

B. Rationale: N/A 

C. Repairability: N/A 

9. GUIDELINE DEVIATIONS: The length range of the control fish 
at ·test termination was not r~ported. 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. T~st Organisms 

Species 
Preferred species are the 
sheepshead minnow (Cyprinodon 
variegatus) or the Silverside 
(Menidia sp. ) 

Mean Weight 
0.5-5 g 

Mean Standard Length 
Longest not > 2x short~st 

Supplier 

Cyprinodon variegatus 

0.24 g 

Mean: 25 mm 
Range: Not reported 

Aquatox, Inc., Hot Springs, AR 

All fish from same source? Yes 

All fish from the same year 
class? Yes 

B. Source/Acclimation 

Acclii!'.ation Period 
Minimum 14 days 

Wild caught-organisms were 
·quarantined for 7 days? 

Were there signs of disease or 
injury? 

2 

Held under conditions similar 
to testing for one month 

N/A 

No 
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. . .. . . . . . ~ 

:.:,c;~{$. cf~·1:if1J~~::\:.Q~i:£.~J;¥~:;:::::::::;::::::::::··\:::.,;. ::::;:: : .. ::::::::=::;_::,;: .•. :: ::{R~pqp~~-5i:~;:(~ilf~i:m~~:t:=±·on ·: 
If treated for disease, was 
there no sign of the disease 
remaining during the 48 hours 
prior to testing? 

Feeding 
No feeding during the study 

Pretest Mortality 
< 3% mortality 48 hours prior 
to testing 

C.- Test System 

Source of dilution water 
Soft reconstituted water or 
water from a natural source, 
not dechlorinated tap water 

Does water support test 
animals without observable 
signs of stress? 

Salinity 

N/A 

Last fed 48 hours prior to 
testing 

No mortality in the 48 hours 
prior to testing 

Seawater collected from the 
Atlantic Ocean was adjusted to 
a salinity of 11-17 parts per 
thousand. The water was 
aerated, filtered, and UV 
sterilized. 

Yes 

30-34 L ~alinity, weekly range 15-16 L 
<6 L 

Water Temperature 
22 ± 1 oc 22.1-22.8°C 

P!! 
8.0-8.3 for marine-stenohaline 
fishes, 7.7-8.0 for estuarine- 7.6-8.0 
euryhaline·fishes, monthly 
range < 0.8 

Dissolved Oxvqen 
Stat.ic: :::: 60%. during 1st 48 hrs 
and :::: 40% during 2nd 48 hrs, ~78% saturation during the 
flow-through: :::: 60% test 

3 
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Test Am!aria 
1. Material: 

Glass or stainless· steel 
2 . Size: 

Volume of 19 L ( 5. gal) or 
30 X 60 X 30 em 

3. Fill volume: 
"15-30 L of solution 

TYPe of Dilution System 
Must provide reproducible 
supply of toxicant 

Flow Rate 
Consistent flow rate of 5-10 
vol/24 hours, meter systems 
calibrated before study and 
checked twice daily during 
test period 

Biomass Loading Rate 
Static: s 0.8 g/L at s 17°C, 
s 0.5 g/L at > -17°C; flow-
through: s 1 g/L/day 

Photo}2eriod 
16 hours light, 8 hours dark 

Solvents 
Not to exceed 0.5 mL/L for 
static tests or 0.1 mL/L for 
flow-through tests 

D. Test Design 

Range Finding Test 
If LC50 >100 mg/L with 30 fish, 
then·no definitive test is 
required. 

,. 

4 
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,_-::~:;_;· ::":I~~Pb.if:·¢:dJ.:i~{¥¢;imat:.t9.n.: . 

Glass 

20-L 

15 L 

Intermittent~flow proportional 
diluter 

7.0 volume replacements/24 hr 

0.034 g/L/day 

16 h light, 8 h dark 

Solvent: DMF 
Maximum C0!1C. : 0.5 mL/L 

Yes; 0.010,- 0 .. 10, 1.0, and 10 
mg/L. After 96 hours, no 
mortality was observed at any 
concentration. Insoluble 
material was observed at 1.0 
and 10 mg/L. 

. : ,i ·/ . 
/ 
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Nominal Concentrations of 
Definitive Test 
Control & 5 treatment levels; 
dosage should be 60% of the 
next highest concentration; 
concentrations should be in a 
geometric series 

Number of Test Organisms 
Minimum 10/level, may be di­
vided among containers 

Test.organisms randomly or 
impartially assigned to test 
vessels? 

Biological observations made 
every 24 hours? 

Water Parameter Measurements 
1. Temperature 

Measured constant~y or, if 
wat~r baths are used, every 
6 hrs, may not vary > 1°C 

2. DO and pH 
Measured at beginning of 
test and ever 48 h in the 
high, medium, and low doses 
and in the control 

Chemical Analysis 
Needed if solutions were 
aerated, if chemical was 
volatile, insoluble, or known 
to absorb, if ·precipitate 
formed, if containers were n6t 
steel or glass, or if flow­
through system was used 

12. REPORTED RESULTS: 

A. General Results 

MRID No. 440803-08 

Control, solvent control, and 
100 -mg/L, corrected for purity 

30 fish per treatment level 
and controls, 15 per replicate 
vessel 

Yes 

Yes 

Temperature measured 
continuously in one test 
chamber and daily in each 
chamber 

DO and pH measured daily in 
each chamber 

Solutions were collected from 
each replicate at test 
initiation, 48 hours after 
initiation, and termination. 
Alternate replicate samples 
were filtered and analyzed by 
HPLC. The other replicate 
sample was stored as back-up. 

::;:=,::::.::::;:::·:;:::.,:··,:~::=.:.:-:;:::.&4::$~~-:J]::~~~:·.=._:1¢l~w.:~:~:#~-~::._:,_ .. =&:===.-._:;::\:''}: ;::::,:::':-~::::,{::t:::::,::=::~~~:?i*:~¢.§:;_,:::mg·#:§=#~~:~=±=6:fi·::._:::_:;::::::::=:};\=:J::::: 

Quali ty·-·assurance and GLP 
compliance statements were Yes 
included in the report? 

5 
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Recovery of Chemical 

Control Mortality 
Not more than 10% control 
organisms may die or show 
abnormal behavior. 

Raw data included? 

Signs of toxicity (if any) 
were described? 

Mortality 

Control <0.025 

Sol. Con. <0.025 

100 0.087 

30 

30 

.30 

MRID No. 440803-08 

<1% of nominal 

No mortality in any group 

Yes 

No signs of toxicity observed 

0 0 0 0 

0 0 0 0 

0 0 0 0 

Other Significant Results: Particulate matter was observed 
in the treatment solution. 

B. St~tistical Results 

Method: Visual interpretation 

96 -hr LC50 : >0. 087 ppm 
Probit Slope: N/A 

95% C. I.: N/A 
NOEC: 0.087 ppm 

13. VERIFICATION OF STATISTICAL RESULTS: The lack of mortality 
precluded the use of regression analysis to determine the 
LC50 • It is apparent that the 96-hour LC50 is greater than 
the maximum saltwater solubility of the test material. 

1.4. REVIEWER • s COMMENTS: The test material was supplied to the 
aquaria at a concentration of 100 ppm. However, the test. 
material was reported to be soluble in water only to a 
concentration of 100 ppg (at 25°C)~ The authors used solvent 
(DMF; 0.5 mL/L) to dissolve the test substance and· a high 
she·ar ·pump to mix the treatment solution. It is therefore 
apparent that every effort was made to solubilize the test 
material in saltwater. Consequently, this study is 

6 
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scientifically sound and can be classified as Core. The 96-
hour LC50 for sheepshead minnow was determined to be >100 ppm 
(>0.087 ppm mean measured), which classifies the test 
material as practically non-toxic to the sheepshead minnow. 
The NOEC was 100 ppm (0.087 ppm mean measured). 

7 
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DATA EVALUATION RECORD 
§ 72-3 - ACUTE LC~ TEST WITH AN ESTUARINE/MARINE FISH 

1. CHEMICAL: Fluroxypyr PC Code No.: 128959 

2. TEST MATERIAL: Fluroxypyr Purity: 98.7% 

3. CITATION: 
Authors: 

Title: 
R.L. Boeri, P.L. Kowalski, and T.J. Ward 
Fluroxypyr: Acute Toxicity to the 
Silverside, Menidia b~ryllina 

Study Completion Date: February 4, 1994 
- Laboratory: 

Sponsor: 

~.R. Wilbury Laboratories, Inc., 
Marblehead, MA 

Laboratory Report ID: 
The Dow Chemical Company, Midland, MI 
199-DO 

4. 

MRID No.: 440803-09 
DP Barcode: D231718 

REVIEWED BY: Mark Messler, M.S., 
KBN- Engineering and 

-:- / 

Signature=-~~-· ·::;7-v~~ce<_v 
/-

Toxicologist, 
Applied Sciences, Inc., 

Date: c:/'; 7 h;7 
APPROVED BY: Max Feken, M.S., Toxicologist, 

KBN Engineering and Applied Sciences, Inc., 

Signature: ~ ~ Date: ?/17 /17. 
5. APPROVED BY: p_ Nil.·l·oiCir /1;).sfrofe;/ 'Wi JrJ ;,-fe s,-o/CJ/Sf; Ef\JB LJ_ / E FE I) 

Signat~re: (:h ~~ }1~ Date: (;j-2o/ /77 
6. STUDY PARAMETERS: 

Age or Size. of Test organism: 
Definitive Te~t Dur~tion: 

study Method: 
Type of concentrations: 

40 mm 
96 hours 
Flow-through 
Mean measured 

7. CONCLUSIONS: This study is scientifically sound and fulfills 
the guideline requirements. The 96-hour LC50 was determined 
to be 40 ppm, which .classifies fluroxypyr as slightly toxic 
to the silverside. · 

Results synopsis: 

LC50 : 40 ppm 
NOEC: Not determined 

95% C.I.: 27-47 ppm 
Probit Slope: N/A 
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8. ADEQUACY OF THE STUDY: 

A. Classification: Core 

B. Rationale: N/A 

C. R~pairability: N/A 

9. GUIDELINE DEVIATIONS: The length range of the control fish 
at test termination was not reported. 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test Organisms 

Species 
Preferred species are the 
sheepsh~ad·min~ow ·ccyprinodon 
variegatus) or the silverside 

Menidia s 

Length 
2x shortest 

supplier 

All fish from same source1 

All fish from the same year 
class? 

B. source/Acclimation 

organisms were· 

Menidia beryllina 

o. 39 g 

Mean: 40 mm 
Range: Not reported 

Aquatic Biosystems, Inc., Fort 
Collins co · 

Yes 

Yes, approximately 6.5 to 7.5 
months old 

for 7 ? N/A 

2 
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::::,:::::::;,:;:::.:::::,::,::::::::::::=::::::':~#.-r4:~~::ll:fi~=::::::'¢$ID~~,~:w:~:,:::::-:::::::::::::.:::_:=:·:··_:::::::::::::::::' ;:::,::,::-:::.:_:,,.:_,::::':::.:::::::::~~~:§:~~=~if':::::::£Wf:s:il.~l~:-±=¢:fi':::::::=:-::::,:.-::,:.::::::::::::::,=:, 

Were there signs of disease or 
injury? 

If treated for disease, vas 
there no sign of the disease 
remaining during the 48 hours 
prior to testing? . 

Peedinq 
No feeding during_the study 

Pretest Mortality 
< 3% ~ortality 48 ·hours prior 
to testing 

c. Test System 

Source of dilution water 
Soft reconstituted w·ater or 
water from a natural source, 
not dechlorinated tap water 

Does water support test 
animals.without observable 
s s of stress? 

Salinity 
30-34 ~ salinity, weekly range 
<6 ~ 

Water Temperature 
22 ± 1 oc 

~ 
8.0-8.3.for·marine-stenohaline. 
fishes, 7.7-8.0 for estuarine­
euryhaline fishes, monthly 
ra < 0.8 

Dissolved oxygen .. 
Static: ~ 60% during pt 48 hrs 
and ~ ~q_% during 2nd 48 hrs, 
.flow-through: ~ 60% 

3 

No 

N/A 

Last fed 48 hours prior to 
testing 

Less than 3% mortality in the 
48 hours prior to testing 

Seawater collected from the 
Atlantic Ocean was adjusted to 
a salinity of 11-17 parts per 
thousand. The water was 
aerated, filtered, and UV 
sterilized. 

Yes 

17 ~ 

7.5-7.9 

~97% saturation during the 
test 

. I . 
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:.::::,::::::.:::::~,~:~;,:::::·::::::=::.:::::=:::'~_u:~l.::4¢·w.::~fi·~·::~,::.~=~:~:·!~$\~~:~::~,:.::::::::~:::;:,=~::~:::=;_:::::,:=:::=::,= :,~=;:::,:,:',:=::::::,~:::::::::::~::;:~~~~:$~,¢~a-·:::;.:i''ri·=~:§F.iH~~~~$=§ij:·:::::::::;:::::::::::,:;,:,::::.::::,l:: 
Test Aquaria 
1. Material: 

Glass or stainless steel 
2. Size: 

Volume of 19 L (5 gal) or 
30 x 60 x 30 em 

3. Fill volume: 
15-30 L of solution 

Type of Dilution system 
Must provide reproducible 
supply of toxicant 

Flow Rate 
Consistent flow rate of 5-10 
vol/24 hours, meter systems 
calibrated before study and 
checked twice daily during 
test period 

Biomass Loading Rate 
Static: ~ 0.8 g/.L at·~ 17•c, 
~ 0.5 g/L at > 17•c; flow­
through: ~ 1 g/L/day 

Photoperiod 
16 hours light, 8 hours dark 

Solvents 
Not to exceed 0.5 mL/L for 
static tests or 0.1 mL/L for 
flow-through tests 

D. Test Design 

Range Finding Test 
If LC50 .>100 mg/L with· 30 fish; 
then no definitive test is 
required. 

4 

Glass 

20-L 

15 L 

Intermittent-flow proportional 
diluter 

5.4 volume replacements/24 hr 

0. 05 g/L/day 

16 h light, 8 h dark 

Solvent: none 
Maximum cone.: N/A 

Test concentrations were 
seleqted based upon 3 tests 
which produced mortality of 0% 
at.concentrations <100 ppm and 
100% at concentrations ~100 
ppm. 

i 
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::::::::::::·::::::::::::::::.:::::::.:::,:,:,:,:;:~u::1.!4'~·~::$#~::;::;¢=~:li~·~$:li:~=:,::::::::::::::::.::::::_,:,:::=:::::·::::=!:=H:::::·:::·::::::,:::::::,::::--:,::::::,=:~=~'ti·=~,~~:~:4'=!:::::!~-~,§~~:~·±.:§'P:·::::·:,:::::::::,:::=:::;.::::·, 
Nominal Concentrations of 
Definitive Test 
control & 5 treatment levels; 
dosage should be 60% of the 
next highest concentration; 
concentrations should be in a 
geometric serie·s 

Number of Test organisms 
Mini~um 10/level, may be di­
vided among containers 

Test·organisms-randomly or 
impartially assigned to test 
vessels? 

Biological observations made 
every 24 hours? 

water Parameter Measurements 
1. Temperature 

Measured constantly or, if 
water baths are used, every 
6 hrs, may not vary > 1oc 

2. DO and pH 
Me~sured at beginning of 
test and ·ever 48 h in the 
high, medium, and low doses 
and in the control 

Chemical Analysis 
Needed if solutions were 
aerated, if chemical was 
volatile, insoluble, or known 
to absorb, if precipitate 
formed, if containers were not 
steel or glass, or if flow­
through ·system was used 

12. REPORTED RESULTS: 

A. General Results 

Quality assurance·and GLP 

Control, 18, 30, 48, 72, and 
120. mgjL, corrected for purity 

20 fish per treatment or 
control group, 10 per 
replicate vessel 

Yes 

Yes 

Temperature measured at least 
every six hours in one test 
chamber and daily in each 
chamber that contained live 
fish 

DO and pH measured daily in 
each chamber that contained 
live fish 

Solutions collected from 
pooled replicate samples at 
test initiation, 48 hours 
after initiation, and· 
termination were filtered and 
analyzed by HPLC. 

compliance statements were Yes 
included in the report? 

5 
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Recovery of Chemical 

control Mortality 
Not more than 10% control 
organisms may die or show 
abnormal behavior. 

Raw data include~? 

Signs of toxicity (if any) 
were described? 

Control <1. 0 

18 16 

30 27 

48 47 

72 69 

120 120 

20 

20 

20 

20 

20 

20 

MRID No. 440803-09 

89-100% of nominal 

Five percent mortality in the 
control group 

Yes 

Yes, signs of toxicity 
observed at all treatment 
levels 

0 0 1 

0 0 0 

0 0 0 

0 3 13 

14 20 20 

20 20 20 

1 

0 

0 

16 

20 

20 

Other Significant Results: Signs of toxicity including 
erratic ~wimming and loss of equilibrium were noted in all 
treatment groups containing live fish at 72 and 96 hours 
after initiation. 

B. Statistical Results 

Method: Nonlinear interpolation/binomial probability 

96-hr LC~0 : 40 ppm 
Probit Slope: N/A 

6 

95% c.r.: 27-47 ppm 
NOEC: <16 ppm 
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13. VERIFICATION OF STATISTICAL RESULTS: 

Method: Binomial probability 

96-hr LC50 : 40 ppm 
Probit Slope: N/A 

95% C.I.: 27-47 ppm 
NOEC: Not determined 

14. REVIEWER'S COMMENTS: This study is scientifically sound, 
fulfills the guideline requirements, and can be classified as 
Core. The 96-hour LC50 was determined to be 40 ppm, which 
classifies the test material as slightly toxic to the 
silverside. The NOEC could not be determined due to 
treatment-related effects at all concentrations. 

7 



NOTE: THERE WAS CONTROL MORTALITY, BUT AT LEAST ONE 
OF THE LOWER CONCENTRATIONS HAD ZERO MORTALITY. 
THEREFORE, ABBOTT'S CORRECTION IS NOT APPLICABLE. 

MOSSLER FLUROXYPYR Menidia beryllina 6-2-97 
***********************************************************************~ 
CONC. NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROB. (PERCENT) 
120 20 20 100 9.536742E-05 
69 20 20 100 9.536742E-05 
47 20 16 80 .5908966 
27 20 0 0 9.536742E-05 
16 20 0 0 9.536742E-05 

THE BINOMIAL TEST SHOWS THAT ~7 AND 47 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ·ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER THAN 95 ~ERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 39.5599 

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE 
PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER THE MOVING AVERAGE 
NOR THE PROBIT METHOD CAN GIVE ANY STATISTICALLY SOUND RESULTS. 

************************************************************************* 



MRID No. 440803-10 

DATA EVALUATION RECORD 
§ 7 2-3 - ACUTE EC50 TEST .WITH AN ESTUARINE/MARINE MOLLUSK 

SHELL DEPOSITION STUDY 

1. CHEMICAL: Fluroxypyr PC Code No.: 128968 

2. -TEST MATERIAL: Fluroxypyr 1-methylheptyl ester Purity: 95.8% 

3. CITATION: 
Authors: 

Title: 

Study Comoletion Date: 
Laboratory: 

Sponsor: 
Laboratory Report ID: 

MRID No.: 
DP Bar Code: 

R.L. Boeri, P.L. Kowalski, and T.J. Ward 
Fluroxypyr 1-Methylheptyl Ester: Acute 
Flow-Through Moliusc Shel~ Deposition 
Test 
January 12, 1996 
T.R~ Wilbury Laboratories, Inc., 
Marblehead, MA 
The Dow Chemical Company, Midland, MI 
646-DO 
440803-10 
D231718 

4. REVIEWED BY: F. Nicholas Mastrota, ERB II, EFED, EPA 

Signature:{!~~ Date: 7 -;).g-- r7 
5. PEER-REVIEWED BY: Andrew Bryceland, ERB II, EFED, _EPA 

6. STUDY PARAMETERS: 

Age or Size of Test Organism: 
Definitive Test Duration: 

Study Method: 
Type of Concentrations-: 

Valve height, :6-40 mm 
96 hours 
Flow-through 
Mean measured 

7. ·CONCLUSIONS: Be::cause ·insoluble test material w~s p:r·esen~ in 
the test solutions, this study is classified as supplemental. 
The 96-hour EC50 for oyster shell ~eposition was determined 
to be 68 ppb, which classifies the test materi~l as very 

\ 
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highly toxic to the eastern oyster. The NOEC could not be 
determined due to treatment-related reductions ·in shell 
deposition at all levels. These results may overestimate the 
toxicity of fluroxypyr 1-methylheptyl ester and thus should 
only be used as part of a conservative screen of risk to 
marine/estuarine mollusks. 

8. ADEQUACY OF THE STUDY: 

A. Classification: Supplemental. 

B~ Rationale: The three highest test solutions were cloudy 
throughout the test, indicating that insoluble test 
material was present in the water column. This insoluble 
material may have contributed to the observed reduction 
in shell deposition. 

c. Repairabil·ity: Not repairable. 

9. GUIDELINE.DEVIATIONS: Solutions in the test chambers at the 
three highest concentrations were cloudy throughout the :test, 
indicating t_hat insolu.ble test material was present in the 
water column. 

10. SUBMISSION PURPOSE: New chemical registration. 

11. MATERIALS AND METHODS: 

A. Test Organisms 

Species 
PLeferred species are the 
Pacific oyster (Crassostrea Crassostrea virginica 
gigas) and the Eastern oyster 
(Crassostrea virginica) 

Mean va·±ve·· height 
25 - 50 mm along the long·axis 26 - 40 mm 

2 



Supplier 

Are all oysters from same 
source? 

Are all oysters·from the same 
year class? 

B. Source/Acclimation 

Acclimation'Period 
Miriimum 10 days after 
collection 

. . 
Wild caught organi~ms were 
quarantined for 7 days? 

Were there signs of disease or 

MRID No. 440803-10 

P .· Cummins Oyster Co. , 
Pasadena, MD 

Yes 

Reported as juvenile 

Acclimated for 10 days prior 
to testing 

N/A 

injury? No 

If treated for disease, 'was 
there no sign of the disease 
remaining during the 48 hours N/A 
prior to testing? 

Amount of peripheral shell 
growth removed prior to 
testing . 

Feeding during the acclimation 
Must be fed to avoid stress. 

Pretest Mortality 
<3% mortality 48 hours prior 
to testing 

C. Test System 

3 

3-5 mm 

Live· marine phytoplankton 
added to unfiltered ·seawater 

No mortality during the 48 
hotirs prior to-testing 



Source of diluti.on water 
Natur~l unfiltered seaw~ter 
from an uncontaminated source 

Does water support test 

MRID No. 440803-10 

Unfiltered, aerated seawater 
collected from the Atlantic 
Ocean 

animals without observable Yes · 
signs of streSs? 

Saiinity 
30-34 ~ salinity, weekly range 33 ~ 
< 6 %o 

Water Temperature 
15-30° C, consistent in all 
test vessels 

Dissolved Oxygen 
:2:: 60% throughout 

Total Organic Carbon 

Test Aquaria 
Should be constructed of· glass 
or stal.nless steel · 

Type of Dilution System 
Must provide reproducible 
supply of toxicant 

Flow rate Consistent flow rate 

Was the loading of organism· 
such that each individual sits 
on the bottom with water 
flowing freely around it? 

Photoperiod 
16 hours light, 8 hours dark 

SolveriEs 
Not to exceed 0.5 ml/L 

4 

7.7-8.0 

~64% of·saturation 
throughout. the test 

Not reported 

Glass aguaria were 20-L in 
volume containing 15 L of 
dilution water 

Intermittent-flow proportional 
diluter 

9.8 volume replacements/24·hr 

Yes 

16 hours light; 8 hours dark 

Solvent: DMF 
·Maximum cone. : 0 . 5 mL/L 

i 
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D. Test Design 

Range Finding Test 
If EC50 >100 mg/L with 30 
oysters, then no definitive 
test is required 

Nominal Concentrations of 
Definitive Test 
Control & 5 treatment .levels; 
each cone. should be 60% of 
the next highest cone.; 
concentrations should be ·in a 
_geometric series 

Number of Test Organisms 
Minimum 20 individual per test 
level and in each control 

Test organisms randomly or 

MRID No. 440803-10 

Concentrations selected for 
the def1nitive.test were ·based 
on the results of six previous 
tests. 

Control, solvent control~ 12, 
20, 32,_ 48, ·and 80 mg/L, 
corrected for·purity 

20 oysters. per treatment or 
control group 

impartially assigned .to test Yes 
vessels? 

Biological-observations made 
every 24 hours·? Yes 

Water Parameter Measurements 
1. Temperature 

Measured hourly in at least 
one chamber 

2. DO and .pH 
Measured at beginning of 
test and every 48 h in the 
high, medium, and low doses 
and in the control 

5 

Temperature was measured 
continuously in one vessel and· 
daily in each chamber. 

DO and pH were measured daily 
in each chamber. 



Was chemical analysis 
performed to-determine the 
concentration of the test 
material at the beginning and 
end of the test? (Optional) 

12; REPORTED RESULTS: 

A. General Results 

Quality assurance and GLP 

MRID No. 440803-10 

Replicate solutions were 
collected at initiation, 48 
hours after initiation, and at 
test termination. Half of the 
samples were filtered and 
analyzed by HPLC, and half 
were kept· as backup. 

compliance statements were Yes 
included in the report? 

Control. Mortality 
Not more than 10% of control 0% 
organisms may die or show 
abnormal behavior 

Control Shell Deposition 
Must be at least 2 mm 

Recovery of Chemical 

Control - 2.3 mm 
Solvent Control - 2.4 mm 

<1% of nominal 

Raw data included? Yes 

~igns of toxicity· (if any) 
were described? Yes 

shell Growth 

.6 
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Control <0.025 20 0 2.3 

Sol. Con. <0.025 20 .0 2.4 

12 0.050 20 0 1.4 42 

20 0.063 20 0 1.3 46 

32 0~094 20 0 0.8 67 

.. 48 0.127. 20 0 0.7 71 

80. 0.167 20 0 0.4 83 

*Based on comparison to the solvent control. 

Other Significant Results: No sublethal effects were noted 
in the control or treatment groups. 

B. Statistical Results 

Statistical method: Bonferroni's T-test was used for NOEC 
determination and weighted least-squares non-linear 
regressio~ was used to determine the EC50 value. Treatment 
data were compared to the pooled control. 

96-hr EC50 :· 0.096 ppm 
Probit Slope: N/A 

95% C. I.: 0.051-0.179 ppm 
NOEC: <0.050 ppm 

13. VERIFICATION OF STATISTICAL RESUL~S: 

Statistical Method for EC50 non-linear regression 

. EC50 ( 9 5% C . I . ) 68 ppb (52 - 90 ppb). 

Probit Slope N/A 

7 
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Statistical Method for NOEC Williams' Test 

NOEC Could not be determined 

14. REVIEWER'S COMMENTS: 

In the definitive test, all nominal concentrations were over 
100 times the solubility limit of fluroxypyr 1-methylheptyl 
ester. An excessive amount of test material was apparently added 
t~ the stock solution in order to achieve test concentrations 
near !:he solubility limit. The stock solution was prop-ortionally 
diluted and mixed, and then was passed through a 5-~ filters 
before entering the test chambers. These filter were apparently 
too course to remove all of the insoluble test material because 
solutions in test vessels at the three highest concentrations 
were cloudy throughout the test. Since oysters are filter 
.feeders, the presence of this insoluble material could have 
irritated· the test orgariisms and contributed to the· observed 
reduction of shell deposition. 

The· analysis of the test material was conducted with water 
sample~ that were -filtered with 0.45-~ filter. This was likely. 
sufficient to filter out most of the insoluble material. The 
reported test concentrations thus likely reflect only the soluble 
portion of the test material in the ·water column. Since the 
oysters were also exposed to insoluble material, the EC50 

calculated based on these measured concentrations is likely to 
overestimate the toxicity of dissolved test material. 

Because in~oluble test mater{al was pre~ent in the test 
solutions, this study is classified as supplemental. The 96-hour 
EC50 for. oyster shell deposition was determined to be 68 ppb, · 
wh~ch class.~fies the test material as very highly toxic to the 
east~rn oyster. The NOEC could not be determined due to 
treatment-related reductions in shell deposition at all levels. 

·These. results may overestimate· the toxicity of fluroxypyr ··1-
methyl~eptyl ester (i.e., underestimate the EC50 ) ~nd thus ~hould 
only be used as part of a conservative ·screen of risk to 
mar~ne/estuarine mollusks. 

8 
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Oyster shell depo. 
File: oys Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ -------------------- ----------- ----------- -----------
1 Sol. Con. 20 2.350 2.350 2.350 
2 50 ppb 20 1.445 1. 445 1. 445 
3 63 ppb 20 1.265 1. 265 1. 265 
4 94 ppb 20 0.820 0.820 0.820 
5 127 ppb 20 0.745 0.745 0.745 
6 167 ppb 20 0.420 0.420 0.420 

Oyster shell depo. 
File:. oys Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 

ISOTONIZED CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Sol. Con. 2.350 

50 ppb 1. 445 5.316 * 1. 67 k= 1, v=114 · 
63 ppb 1. 265 6'. 373 * 1. 75 k= 2' v=114 
94 ppb 0.820 8.987 * 1. 77 k= 3' v=114 

127 ppb 0.745 9.428 * 1. 78 k= 4' v=114 
167 ppb 0.420 11.337 * 1. 79 k= 5, v=l14 

s = 0.538 
Note: df used for table values are approximate when v > 20. 



Flle:A:oys.out Page 1 . File:A:oys.out Page 2 
shell depo. 14:46 Tuesday, June 3, 1997 66 0.094 ·1.02687 1 0.9 

67 0.094 ·1.02687 1 0.8 
OBS CONC LOG CONC REP Y 68 0. 094 ·1. 02687 1 1. 3 

- shell depo. 14:46 Tuesday, June 3, 1997 
1 0.000 • 1 2.8 
2 0.000 • 1 2.2 OBS CONC LOG CONC REP Y 
3 0.000 • 1 1. 9 - . 
4 0.000 • 1 2.4 69 0.094 ·1.02687 1 1.1 
5 0.000 1 1.6 70 0.094 ,·1.02687 1 1.5 
6 0.000 • 1 2.1 71 0.094 ·1.02687 2 0.6 
7 o.ooo • 1 t.s n o.o94 -1.02687 2 o.9 
8 0.000 • 1 1.9 73 0.094 ·1.02687 2 0.0 
9 0.000 • 1 2.3 74 0.094 ·1.02687 2 0.0 

10 0.000 • 1 2.4 75 0.094 ·1.02687 2 1.4 
11 0.000 • 2' 2.6 76 0.094 ·1.02687 2 0.8 
12 0.000 • 2 2.3 77 0.094 ·1.02687 2 1.2 
13 0.000 • 2 1.8 78 0.094 ·1.02687 2 0.0 
14 0.000 ' • 2 1.5 79 0.094 ·1.02687 2 0.0 
15 0.000 • 2 4.2 80 0.094 ·1.02687 2 1.0 
16 0.000 • 2 2.8 81 0.127 ·0.89620 1 1.6 
17 0.000 • 2 3.5 82 0.127 ·0.89620 1 1.1 
18 0.000 • 2 2.5 83 0.127 ·0.89620 1 0.5 
19 0.000 • 2 2.8 84 0.127 ·0.89620 1 1.2 
20 0.000 • 2 1.6 85 0.127 ·0.89620 1 0.0 
21 0.050 ·1.30103 1 1.6 86 0.127 ·0.89620 1 0.0 
22 0.050 ·1.30103 1 1.7 87 0.127 ·0.89620 1 1.7 
23 0.050 ·1.30103 1 1.2 88 0.127 ·0.89620 1 1.0 
24 0.050 ·1.30103 1 2.2' 89 0.127 ·0.89620 1 0.9 
25 0.050 ·1.30103 1 1.7 90 0.127 ·0.89620 1 0.7 
26 0.050 ·1-.30103 1 1.5 91 0.127 ·0.89620 2 0.8 
27 0.050 ·1.30103 1 1.3 92 0.127 ·0.89620 2 0.0 
28 0.050 ·1'.30103 1 1.5 93 0.127 ·0.89620 2 1.2 
Z9 0.050 ·1.30103 1 1.2 94 0.127 ·0.89620 2 0.8 
30 0.050 ·1.30103 1 1.1 95 0.127 ·0.89620 2 0.0 
31 0.050 ·1.30103 2 1.5 96 0.127 ·0.89620 2 0.0 
32 0.050 ·1.3010~ 2 1.2 97 0.127 ·0.89620 2 0.5 
33 0.050 ·1.30103 2 1.0 98 0.127 ·0.89620 2 0.0 
34 0.050 ·1.30103 2 ' 1.4 99 0.127 ·0.89620 2 1.3 
35 0.050 ·1.30103 2 1.5' 100 0.127 ·0.89620 2 1.6 
36 o.o5o ·t.3oto3 2 2.2 101 o.167 -o.m28 1 o.6 
37 0.050 ·1.3010~ 2 1.3 102 0.167 ·0.77n8 1 1.5 
38 0.050 ·1.30103 2 '0.9 103 0.167 ·0.77n8 1 0.6 
39 0.050 ·1.30103 2 1.2 104 0.167 ·0.77n8 1 0.0 
40 o.o5o ·1.30103 2 1.7 to5 o.t67 -o.m2s 1 1.0 
41 o.063 -1.20o66 1 2.5 to6 . o.t67 -o.m2s 1 o.6 
42 0.063 ·1.20066 1 1.2 107 0.167 ·0.77n8 1 0.0 
43 0.063 ·1.20066 1 1.6 108 0.167 ·0.77728 1 1.2 
44 0.063 ·1.20066 1 1.4 109 0.167 ·0.77n8 1 0.0 
45 0.063 ·1.20066 1 1.2 110 0.167 ·0.77128 1 0.0 
46 o.063 -1.2oo66 1 1.0 111 o.t67 -o.m2s 2 o.7 
47 o.o63 -1.20066 1 o.s 112 o.t67 -o.m2s 2 o.o 
48 o.o63 -1.2oo66 1 2.5 113 o.t67 -o.m2s z o.o 
49 o.o63 -1.20o66 1 1.0 114 o.t67 -o.mzs 2 o.o 
5o o.o63 -t.2v066 1 1.4 115 o.t67 -o.m2s · 2 o.5 
51 o.o63 -1.2oo66 2 o.o 116 o.t67 -o.mz8 z o.7 
52 0.063 ·1.20066 2 1.2 117 0.167 ·0.77728 2 0.0 
53 0.063 ·1.20066 2 1.4 118 0.167 ·0.77728 2 0.0 
54 o.o63 ·1.20066 2 1.7 119 o.t67 -o.m28 2 o.o 
55 o.o63 ·1.20066 2 1.3 120 o.t67 -o.m28 2 1.0 
56 0.063 ·1.20066 2 1.9 shell dePo. 14:46 Tuesday, June 3, 1997 
57 0.063 ·1.20066 2 0.6 HODEL: COUNT= CO* PROBNORH ((LOG EC50 ·LOG CONC) I SIGMA) 
58 0.063 ·1.20066 2 0.8 ~EIGHTEO REGRESSION -
59 0.063 ·1.20066 2 0.9 
60 0.063 ·1.20066 2 0.9 Non-Linear Least Squares Iterative Phase 
61 0.094 ·1.02687 1 1.3 Dependent Variable COUNT Method: Gauss-Newton 
62 0.094 ·1.0268i 1 1.2 ·Iter LOG EC50 SIGMA CO ~eighted SS 
63 0.094 ·1.02687 1 ·0.7 0 ·1.189000 0.342000 2.350000 53.378245 
64 0.094 ·1.02687 1 0.9 1 ·1.171766 0.441239 2.351454 37.238006 
65 0.094 ·1.02687 1 0.8 2 ·1.165665 0.452?03 2.348405 36.159444 



File:A:oys.out Page 3 
3 -1.165533 0.452825 
4 -1.165533 0.452825 
5 -1.165533 0.452825 

NOTE: Convergence criterion met. 

Non-Linear Least Squares S~ry Statistics 

Source OF Weighted ss 

Regression 3 140.90000000 
Residual i 117 36.14251916 
Uncorrected Total . 1120 1n.o4251916 

(Corrected Total) 119 70.69530358 

2.348444 
2.348444 
2.348445 

36.142522 
36.142519 
36.142519 

Dependent Variable COUNT 

Weighted MS 

46.96666667 
0.3089.1042 

Parameter Estimate Asymptotic Asymptotic 95 X 
Std. Error Confidence Interval 

LOG EC50 
'SIGMA 

co 

Corr 

Lower Upper 
-1.165533052 0.06042737306 -1.2852071983 -1.0458589066 
0.452825307 o.o748722n61 0.3045435696 0.6011070446 
2.348444500 0.18992353036 1.9723080723 2.7245809287 

Asymptotic Correlation Matrix 

LOG_EC50 SIGMA co 

LOG EC50 1 -0.667003548 -0.788685766 
SIGMA -0.667003548 1 0.3719922286 

co -0.788685766 0.3719922286 . 1 
shell depo. 14:46 Tuesday, June 3, 1997 

File:A:oys.out Page 4 
Lower Upper 

LOG EC25 -1.470959194 0.10135412837 -1.6716872435 -1.2702311442 
SIGMA 0.452825307 0.0748722n61 0.3045435696 0.6011070446 

co 2.348444501 0.18992353036 1.9723080723 2.7245809288 

Asymptotic Correlation Matrix 

Corr LOG_EC25 SIGMA 

LOG EC25 1 -0.895926749 
SIGMA -0.895926749 1 

co -0.655563239 0.3719922286 

co 

-0.655563239 
0.3719922286 

1 
shell depo. 14:46 Tuesday, 

MOOEL: YOUNG = CO * PROBNORM ((LOG EC25 - LOG CONC) I SIGMA -
SUMMARY OF NONLTNEAR REGRESSION 

June 3 1997 
0.6744~) 

OBS 

MOOEL: 

COUNT 

4.5 

CONC LOG_EC25 SIGMA co RESIO_SS EC25 

. 0 -1.47096 0.45283 2.34844 36.1425 0.033810 
shell depo. 14:46 Tuesday, June 3 1997 

YOUNG = CO * PROBNORM ((LOG_EC25 - LOG_CONC) I SIGMA - 0.6744~) 

Plot of COUNT*LOG CONC. Symbol used is '0'. 
Plot of PRED*LOG_tONC. Symbol used is ' ' 

HOOEL: COUNT c CO * PROBNORM ((LOG EC50 - LOG CONC) I SIGMA) 
SUMMARY OF NONLINEAR~REGRESSION- I 4.0 

OB~ CONC LOG_EC50 . SIGMA co RESID_SS EC50 

0 -1.16553 0.45283 2.34844 36.1425 0.068307 
· shell depo. 14:46 Tuesday, June 3 1997 

MOOEL: YOUNG =·co * PROBNORM ((LOG 'EC25 - LOG CONC) I SIGMA - 0.6744~) I 3.5 
WEIGHTED ~EGRESSION -

Non-Linear .Least Squares Iterative Phase· 
Dependent Variable COUNT Method: Gauss-Newton 

Iter. LOG EC25 SIGMA . · CO. Weighted SS 
. 0 . -1.494000 0.342000 2.350000' 84.891345 
1 -1.520552 0.478203 2.355603 37.720954 
2 . -1.468972 0.452080 2.348641 36.052922 
3 -1.470947 0.452818 2.348434 36.142409 
4 -1.470959 0.452825 2.348444 36.142520 
5 -1.470959 0.452825 2.348444 36.142519 
6 -1.470959 0.452825 2.348445 36.142519 

NOTE: Convergence criterion met. 

Non-Linear Least Squares Summary Statistics 

Source 

Regression 
Residual 
Uncorrected Total 

(Corrected Total) 

OF Weighted SS 

3 140.90000000 
117. 36.14251916 
120 1n.04251916 

119 70.69530358 

Parameter Estimate As~totic 
Std. Error 

Dependent Variable COUNT 

Weighted MS 

46.96666667 
0.30891042 

Asymptotic 95 X 
Confidence Interval 

3.0 

2.5 

2.0 

1.5 

0 

0 

0 

0 0 0 
0 0 0 
0 0 0 
0 ..•. 0 0 
0 0 0 0 

0 0 ••••• 0 0 0 
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1.0 0 0 
0 0 

0 

0 
0.5 

0.0 0 

-1.3 -1.2 

...... 0 
0 

····: ••• 0. 

-1. 1 

0 •••••• 

0 
0 

0 

-1.0 

LOG_CONC 

0 
o· 0 
0 
0 

••• o •• 0 ...... 0 
0 ••••• 0. 

.0 0 

-0.9 -0.8 -0.7 

NOTE: 565 obs had missing values. 610 obs hidden. 
shell depo. 14:46 Tuesday, June 3, 1997 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

DOSE 6 o o.o5· o.063 o.094 0.121 o.167 

Number of observations In data set = 120 

shell depo. 14:46 Tuesday, June 3, 1997 
COMPARISON Of MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 

General Linear Models Procedure 

Dependen~ Variable: RESPONSE 
SLI11 of Mean 

Source· OF Squares Square F Value Pr > F 

Hodel 5 46.85141667 9.37028333 32.33 0.0001 

Error 114 33.03850000. 0.28981140 

Corrected Total 119 79.88991667 

R-Square c.v. Root MSE RESPONSE Mean 

0.586450 45.84880 0.538341 1.174167 

Source OF Type I SS Mean Square F Value Pr > F 

DOSE 5 46.85141667 9.37028333 32.33 0.0001 

Source OF Type Ill SS Mean Square F Value Pr > F 

DOSE 5 46.85141667 9.37028333 32.33 0.0001 

..__ shell depo. 14:46 Tuesday, June 3, 1997 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

Flle:A:oys.out Page-6 
TEST If TREATMENT IS LESS THAN CONTROL 

General Linear Models Procedure 

Level of 
DOSE 

·---····--·RESPONSE----------
N Mean SO 

0 20 2.35000000 0.66451407 
0.05 20 1.44500000 0.34561159 
0.063 20 1.26500000 0.59407159 
0.094 20 0.82000000 0.48297325 
0.127 20 0.74500000 0.59689989 
0.167 20 0.42000000 0.48514783 

shell depo. 14:46 Tuesday, June 3, 1997 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST If TREATMENT IS LESS THAN CONTROL 

General Linear Models Procedure 

Dunnett's One-tailed T tests for variable: RESPONSE 

NOTE: This tests controls the type I experlmentwise error for 
comparisons of all treatments against a control. · 

Alpha= 0.05 Confidence= 0.95 df= 114 HSE= 0.289811 
Critical Value"of Dunnett's T= 2.260 

Hiniml.l11 Significant Difference= 0.3847 

Comparisons significant at the 0.05 level are indicated by '***' 
Sinultaneous Sinul taneous 

Lower Difference Upper 
DOSE Confidence Between Confidence 

Comparison Limit Means Limit 

0.05 - 0 -1.2897 -0.9050 -0.5203 *** 
0.063 - 0 -1.4697 -1.0850 -0.7003 *** 
0.094 - 0 -1.9147 -1.5300 -1.1453 *** 
o. 127 - 0 -1.9897 -1.6050 -1.2203 *** 
0.167-0 -2.3147 -1.9300 -1.5453 *** 
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MRID No. 440803-10 

DATA EVALUATION RECORD 
72-3 - ACUTE EC~ TEST WITH AN ESTUARINE/MARINE MOLLUSK 

SHELL DEPOSITION STUDY 

Fluroxypyr 
1.). t% ~ '(} /1 7} 

PC Code No.: 128959 

1-methylheptyl ester Purity:· 95.8% 

3'. CITATION: 

stud 

Sponsor: 

R.L. Boeri, P.L. Kowalski, and T.J. ward 
Fluroxypyr 1-Methylheptyl Ester: Acute 
Flow-Through Mollusc Shell Deposition 
Test 
January 12, 1996 
T.R. Wilbury Laboratories, Inc., 
Marblehead, · MA 

Laboratory Report ID: 
The Dow Chemical Company·, Midland, MI 

46-DO 
MRID No.: 

DP Barcode: 
4 0803-10 
D2 1718 

4. REVIEWED BY: Mark Mossl , M.S., Toxicologist, 
KBN Enginee 'ng and Applied Sciences, Inc., 

Signature:. __ :::~_...,/;~ Date: c.·~?ff7 
APPROVED BY: Max Feken, M.S., Toxicologist, 

· KBN Engineering ad Applied Sciences, Inc., 

Signature: ~ Date: v/17/Cf7 
5 • APPROVED BY: 

Signature: Date: 

6. STUDY PARAMETERS: 

7. 

Age or size of Test organism: Valve he'ght, 26-40 mF 

Definitive Test Duration: 
study Method: 

Type of Concentrations: 

96 hours 
Flow-thro 

CONCLUSIONS: This study is scientifically 
the .guideline requirements. A .96-hour EC50 
classifies fluroxypyr 1-rnethylheptyl ester 
the eastern oyster. The NOEC could not be 

and. fulfills 
of 8 ppb 
asrh'ghly toxic to 
de etmined. 

l 
(lfr-t 



MRID No. 440803-11 

DATA EVALUATION RECORD 
§ 72-3 - ACUTE EC~ TEST WITH AN ESTUARINE/MARINE MOLLUSK 

SHELL DEPOSITION STUDY 

1. CHEMICAL: Fluroxypyr PC Code No.: 128959 

2. TEST MATERIAL: Fluroxypyr Purity: 98.7% 

3. CITATION: 
Authors: 

Title: 

Study Completion Date: 

R.L. Boeri, P.L. Kowalski, and T.J. Ward 
Fluroxypyr: Acute Flow-Through Mollusc 
Shell Deposition Test 
February 3, 1994 

Laboratory: 

. Sponsor: 

T.R. Wilbury Laboratories, Inc., 
Marblehead, MA 

Laboratory Report ID: 
The Dow Chemical Company, Midland, MI 
198-DO 

4. 

MRID No.: 440803-11 
DP Barcode: D231718 

REVIEWED BY: Mark Messler, M.S., 
KBN Engineering and 

signature: c__.-;.!-;?c~~ 

Toxicologist, 
Applied Sciences, Inc., 

· Date: ?~? -1-7 
APPROVED BY: Max Feken, M.S., Toxicologist, 

KBN Engineering and Applied Sciences, Inc.,· 

signature: ~ ~ Date: &~?/f7 
s. APPROVED BY: F. Mcl1olt~s Mt~sfr-on1 Elfl3 II, £rED 

Signature:([~ ~ Date: G/30/'17 
6. STUDY PARAMETERS: 

Age or size of Test organism:. 
Definitive Test Duration: 

Study.Kethod: 
Type of concentrations: 

Valve height, 25-33 mm 
96 hours 
Flow-through 
Mean measured 

7. CONCLUSIONS: This study is scientifically sound and fulfills 
the.guideline requirements. A 96-hour EC50 of 51 pp~ 
classifies ·fluroxypyr as slightly. toxic to the eastern 
oyster. The·NOEC was 16 ppm. 

8. ADEQUACY OP THE STUDY: 

A. Classification: Core. 



~mro No. 440803-11 

·B. Rationale: N/A. 

c. Repairability: N/A. 

9. GUIDELINE DEVIATIONS: None noted. 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test Organisms 

Species 
Preferred species are the 
Pacific oyster (Crassostrea Crassostrea virginica 
gigas) and the Eastern oyster 
Crassostrea virginica) 

Mean valve height 
25 - 50 mm along the. long axis 25 - 33 mm 

supplier P. Cummins Oyster co., 
Pasadena, MD 

Are all oysters from same 
source? 

Are all oysters from the same 
ear class? 

B. Source/Acclimation 

Acclimation. Period 
Minimum 10 .days after 
collection 

Wild caught organisms were 
arantined for 7 ? 

signs of .disease or 

If treated for disease, was 

Yes 

Reported as juvenile 

Acclimated for 13 days prior 
to testing 

No 

there no-sign of the disease 
remaining during the 48 hours N/A 
prior to testing? 

2 



MRID No. 440803-11 

,:;:~::.;::~,:::~::::::::,::=:=:,:::,~-.::::·::::~-~4:~4-~!~::~:H.~::,::=;p=f:-~:'~!-~'t~!~=i:::=:~.~~:;,.,,:,:··:=::;:,::,:;:::=;:::,=·,:-: :=,:.:,::-~-:=~::::::·::·:=,~:::::::;::.:;·~·~,ii'~·#·£'¢.·i~t=::::,:t:'5::~'§·#ffi~=~-~~·fi=i::::{i .. :'::::,::.:::-::{.";:,:: 
Amount of peripheral -shell 
growth removed prior to 
testing 

Feeding during the acclimation 
Must be fed to avoid stress. 

Pretest Mortality 
<3% mortality 48 hours prior 
to testing 

c. Test System 

source of dilution water 
Natural unfiltered seawater 
from an uncontaminated source 

Does water support test 
animals without.observable 
si s of stress? 

Salinity . 
30-34 ~ salinity, weekly range 
< ~ ~ . 

Water Temperature 
15-30" c, consistent in all 
test vessels 

Test Aquaria 
Should be constructed of glass 
or stainless steel· · 

Type of Dilution system 
Must provide reproducible 
supply of toxicant 

2-3 nun 

Live marine phytoplankton 
added to unfiltered seawater 

No mortality during the 48 
hours prior to testing 

Unfiltered, aerated seawater 
collected from the Atlantic 
Ocean 

Yes 

34-35 ~ 

7.8-8.3 

~89% of saturation 
throughout the test 

Not reported 

Glass aquaria were 20-L in 
volume containing 15 L of 
dilution water 

Intermittent-flow proportional 
diluter 

Flow rate Consistent flow rate 8.8 volume lacements/24 hr 

3 
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::\,:·,::]·.·::::::._.::::::·::'!\.::·.::.;:-:::~·4r::a:~:$..:$5'~~-::-:¢.:~:~t.:~,:~:-~:::_;:;::::;:::_:::,):::::;;;:,:;:':_::,:,':ln:::\:::\i::::-:,::::;:::::=:=::',:::::~:¢=~:Br£=~=a.·:.:::::rfi:£6Pri.i~#'~:s,fi·.:·::::-.:'=:::;::-::.:·:.:.:::;·;·.·:': 
was the loading of organism 
such that each individual sits 
on the bottom with water Yes 
flowing freely around it? 

Photoperiod 
16 hours light, 8 hours dark 

Solvents . 
Not to exceed 0.5 ml/L 

D. Test Design 

Range Finding Test 
If EC50 >100 mg/L with 30 
oysters, then no definitive 
test is re ired 

Nominal Concent~ati6ns of 
Definitive Test 
Control & 5 treatment levels; 
each cone. should be 60% of 
the next highest cone.; 
concentrations should be in a 

etric series 

Number of Test Organisms 
Minimum 20 individual per test 
level and in each control 

Test organisms randomly or 
impartially assigned to test 
vessels? 

Biological.observations made 
eve ·24 hours? 

Water Parameter Measurements 

i6 hours light, 8 hours dark 

Solvent: none 
Maximum cone.: N/A 

No preliminary tests were 
conducted. 

Control, 16, 28, 44, 66, and 
110 mg/L, corrected for purity 

20 oysters per treatment or 
control 

Yes 

Yes 

1. Temperature , Temperatur.e was measured 
Measured hourly in at least continuously in one vessel and 
one chamber daily in each chamber. 

2. DO and pH 
Measured at beginning of 
test-~nd every .48 h in the 
high, medium, and low doses 
and in the control 

4 

DO and pH were measured daily 
in each chamber. 

I 
' .' ," / .~ 



was chemical analysis 
perform-ed to determine the 
concentration of the test 
material at the beginning and 
end of the test? (Optional} 

12. REPORTED RESULTS: 

A. General Results 

MRID No. 440803-11 

Solutions were collected at 
initiation, 48 hours after 
initiation, and at test 
termination. Samples were 
filtered and analyzed by HPLC. 

i';:,;::;;_:'.:!,'::.::,::,:,:·.::.':'_:::;;:::::·94-$.~'~·m::~fi'~:',,::;·¢'#W.~~':#~:~,:·,::,-':··:.:;::·:::;_:::.·'·:· . .-,_:·:!!i,'·' ::,::·-::.::._:,:,,_:_'·,::,:.:;:::';_,=~~,~~,~~-~'§:_-,:·,,_~:5:!·&.,~:~,#.-~·§:fj::';:·:;;::·:::::·;:::·::':::::::::::· 

Quality assurance and GLP 
compliance statements were Yes 
included in the report? 

control Mortality 
Not more than 10% of control 0% 
organisms may die or show 
abnormal behavior 

Control Shell Deposition 
Must be at least 2 mm 3.0 mm 

Recovery of Chemical 93-109% of nominal 

Raw data included? 

Signs of toxicity (if any) 
were described? 

Control <1.0 

16 16 

28 26 

44 45 

66 66 

110 120 

Yes 

Yes 

20 0 3.0 

20 0 2.8 

20 0 2.2 

20 0 2.0 

20 0 0.9 

20 0 0.4 

5 

7 

27 

33 

70 

87 



MRID No. :440803-11 

Other Significant Results: No sublethal effects were noted 
in the control or treatment groups. 

B. Statistical Results 

Statistical method: Bonferroni's T-test for NOEC 
determination, we"ighted least-squares non-linear regression 
for the EC50 value 

96-hr EC9 : 51 ppm 
Probit Slope: N/A 

95% C.I.: 42- 62 ppm 
NOEC: 16 ppm 

13. VERIFICATION OF STATISTICAL RESULTS: 

Statistical Method for EC9 non-linear regression 

EC50 (95% C.I.) 51 ppm {42 - 62 ppm) 

Probit Slope N/A d_.H d./1./JJ. 

Statistical Method for NOEC Williams' Test 

NOEC 16 ppm 

14. REVIEWER'S COMMENTS: This study is scientifically sound and 
can be classified as Core. The 96-hour EC50 for oyster shell 
deposition was determined to be 51 ppm, which classifies the 
test material as slightly toxic to the eastern oyster . 

. 6 



-.I----- _ ...... _ .............. \.A.~.t-''-J. 

File: oys Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
----------------------------------------------------------------------------
GROUP ORIGINAL TRANSFORMED ISOTONIZED 

IDENTIFICATION N MEAN MEAN MEAN 
------ -------------------- ----------- ----------- -----------

1 Control 20 2.965 2.965 2.965 
2 16 ppm 20 2.855 2.855 2.855 
3 26 ppm 20 2.175 2.175 2.175 
4 4"5 ppm 20 1.970 1.970 1. 970 
5 66 ppm 20 0.935 0.935 0.935 
6 120 ppm 20 0.455 0.455 0.455 

Oyster shell depo. 
File: oys Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 
----------------------------------------------------------------------------

ISOTONIZED. CALC. SIG TABLE DEGREES OF 
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM 

-------------------- ----------- ----------- ----- ----------- -------------
Control 2. 9·65 

16 ppm 2.855 0.555 1. 67 k= 11 v=114 
26 ppm 2.175 3.987 * 1. 75 k= 2 I v=l14 
45 ppm 1.970 5.022 * 1. 77 k= 3 I v=114 
66 ppm 0.935 10.246 * 1.78 k= 4 I v=114 

120 ppm 0.455 12.669 * 1. 79 k= 51 v=114 
--------.-------------------------------------------------------------~------

; = 0.627 
rote: df used for table values are approximate when v > 20. 

' 

/ 



F i le:A:oyster.out Page 1 File:A:oyster.out Pa~.2 
shell depo. 15:00 Tuesday, June 3, 1997 45 1.65321 1 1.5 

67 45 1.65321 1 1.8 
OBS CONC LOG_CONC REP y 68 45 1.65321 1 2.0 

1 0 1 3.8 
shell depo. 15:00 Tuesday, June. 3, 1997 

2 0 1 2.7 OBS CONC LOG CONC REP y 
3 0 1 2.9 -
4 0 1 3.2 69 45 1.65321 1 2.0 
5 0 1 3.4 70 45 ·1.65321 1 '1.8 
6 0 1 1.8 71 45 1.65321 2 2.5 
7 0 1 3.2 72 45 1.65321 2 1.2 
8 0 1 3.1 73 45 1.65321 2 2.4 
9 0 1 3.7 74 45 1.65321 2 1.4 

10 0 . 1 3.2 75 45 1.65321 2 2.0 
11 0 2 4.1 76 45 1.65321 2 2.8 
12 0 2 3.4 n 45 1.65321 2 1.6 
13 0 . 2 3.5 78 45 1.65321 2 3.1 
14 0 2 2.4 79 45 1.65321 2 2.2 
15 0 2 3.0 80 45 1.65321 2 2.3 
16 0 2 2.0 81 66 . 1.81954 ,, 1.4 
17 0 . 2 2.5 82 66 1.81954 1 0.8 
18 0 . 2 2.6 83 66 1.81954 1 0.5 
19 0 . 2 2.5 84 66 1.81954 1 0.9 
20 0 

1:20412 
2 . 2.3 85 66 1.81954 1 0.7 

21 16 1 2.6 86 66 1.81954 1 2.3 
22 16 1. 20412 1 2.9 87 66 1.81954 1 0.0 
23 16 1.20412 1 3.8 88 66 1.81954 1 1.0 
24 16 1.20412 1 2.6 89 66 1.81954 1 0.5 
25 16 1.20412 1 2.7 90 66 1.81954 1 1.3 
26 16 1. 20412 1 3.4 91 66 1.81954 2 1.5 
27 16 1.20412 1 2.1 92 66 1.81954 2 0.0 
28 16 1.20412 1 2.5 93 66 1.81954 2 1.5 
29 16 1.20412 1 2.6 94 66 1.81954 2 2.2 
30 16 1.20412 1 2.5 95 66 1.81954 2· 1.9 
31 16 1.20412 2 2.3 96 66 1.81954 2 1.4 
32 16 1.20412 2 2.5 97 66 1.81954 2 0.8 
33 16 1.20412 2 2.1 98 66 1.81954 2 0.0 
34 16 1.20412 2 3.4 99 66 1.81954 2 0.0 
35 16 1.20412 2 2.8 100 66 1.81954 2 0.0 
36 16 1.20412 2 3.2 101 120 2.07918 1 1.0 
37 16 1.20412 2 2.7 102 120 2.07918 1 0.7 
38 16 1.20412 2 4.5 103 120 2.07918 1 0.9 
39 16 1.20412 2 2.9 104 120 2.07918 1 0.9 
40 16 1.20412 2 3.0 105 120 2.07918 1 0.0 
41 26 1.41497 1 1.9 106 120 2.07918 1 1.3 
42 26 1.41497 1 2.6 107 120 2.07918 1 0.0 
43 26 1.41497 1 1.9 108 120 2.07918 1 0.0 
44 26 1.41497 1 3.7 109 120 2.07918 1 0.0 
45 26 1.41497 1 2.5 110 120 2.07918 . 1 1.1 
46 26 1.41497 1 3.2· 111 120 2.07918 2 0.0 
47 26 1.41497 1 2.1 112 120 2.07918 2 0.0 
48 26 1.41497 1 2.4 113 120 2.07918 2 0.0 
49 26 1.41497 1 1.8 114 120 2.07918 2 0.7 
50 26 1.41497 1 1.5 115 120 2.07918 2 0.0 
51 26 1.41497 2 3.6 116 120 . 2.07918 2 1.3 
52 26 1.41497 2 1.4 117 120 2.07918 2 0.7 
53 26. 1.41497 2 2.1 118 120 2.07918 2 o.o 
54 26 1.41497 2 1.3 119 120 2.07918 2 0.5 
55 26 1.41497 2 2.5 120 120 2.07918 2 o.o I 
56 26. 1.41497 2 1.9 shell degg· 15:00 Tuesday ·June 3, 1997 
57 26 1.41497 2 2.4 HODEL: COUNT = CO * PROBNORH ((L G EC50 - LOG CONC) I sfGMA> 
58 26 1.41497 2 0.9 WEIGHTED REGRE~SION -
59 26 1.41497 2 2.6 
60 26 1.41497 2 1.2 Non-Linear Least S~ares Iterative Phase 
61 45 1.65321 1 1.7 Dependent Variable COU T Method: Gauss-Newton 
62 45 1.65321 1 1. 1 · Iter LOG EC50 SIGMA CO Weuhted SS 
63 45 1.65321 1 1.9. 0 ~ : ~~~gg g J~~sg · ~: ~~~~~g 34: gz~~~ 64 45 1.65321 1 1.6 1 
65 45 1.65321 1 2.5 2 1. 710026 0.346281 2.976287 . 34.970567 
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3 1.710026 0.346281 
4 1.710026 0.346281 

NOTE: Convergence criterion met. 

2.976288 
2.976288 

34.970562 
34.970562 

Non·Linear Least Squares Summary Statistics · Dependent Variable COUNT 

Weighted HS Source 

Regression 
Residual 
uncorrected Total 

(Corrected Total) 

OF Weighted SS 

3 227.10000000 
117 34.97056190 
120 262.07056190 

119 115.94509210 

Parameter Estimate Asyrrptotic 
Std. Error 

75.70000000 
0.29889369 

LOG EC50 
SIGMA 

co 

1.710025582 0.04311324623 
0.346281347 0.04490251407 
2.976287670 0.18270855858 

Asyrrptotic 95 x 
Confidence Interval 
lower Upper 

1.6246414145 1.7954097486 
0.2573536017 0.4352090915 
2.6144402231 3.3381351176 

Asyrrptotic Correlation Matrix 

Corr LOG_EC50 SIGMA co 

LOG EC50 1 -0.682380354 ·0.804685248 
~IGMA ·0.682380354 1 0.5906815278 

File:A:oyster.out Page 4 
co 2.976287670 0.18270855858 2.6144402231 3.3381351176 

Asyrrptotic Correlation Matrix 

Corr LOG_EC25 SIGMA 

LOG EC25 1 ·0.884359047 
SIGMA ·0.884359047 1 

co ·0.778842239 0.5906815278 

co 

-0.778842239 
0.5906815278 

1 
shell depo. 15:00 Tuesday, 

HODEL: YOUNG = CO * PROBNORH ((LOG EC25 · LOG CONC) I SIGMA · 
SUMMARY OF NONLTNEAR REGRESSION 

June 3.r. 1997 
0.6744Y) 

OBS CONC LOG_EC25 SIGMA co RESID_SS EC25 

0 1.47646 0.34628 2.97629 . . 34.9706 29.9545 
shell depo. 15:00 Tuesday, June 3 1997 

HOOEL: YOUNG = CO * PROBNORH CCLOG_EC25 · LOG_CONC) I SIGMA • 0.6744§) 

Plot of COUNT*LOG CONC. Synbol ·used Is 1 0 1 • 

Plot of PRED*LOG_~c. Synbol used Is 1 1 

COUNT 1 

4.5 0 

co -0.804685248 0.5906815278 1 
shell depo. 15:00 Tuesday June 3, 1997 I 4.0 

MOOEL: COUNT = CO * PROBNORH ((LOG EC50 · LOG CONC) I sfGHA) 
SUMMARY OF NONLINEAR-REGRESSION- . 0 

OBS CONC LOG_EC50 SIGMA co RESID_SS EC50 

0 1.71003 0.34628 2.97629 34.9706 51.2892 
shell depo. 15:00 Tuesday, June 3 1997 

HODEL: YOUNG = CO * PROBNORH ((LOG EC25 · LOG CONC) I SIGMA • 0.6744§) 
WEIGHTED ~EGRESSION -

Non-Linear Least Squares Iterative Phase 
Dependent Variable COUNT Method: Gauss-Newton 

Iter LOG EC25 SIGMA CO Weighted SS 
o 1.4o5ooo o.345ooo 2.925ooo 37.163321 
1 1.476468 0.346542 2.976335 34.938174 
2 1.476462 0.346281 2.976287 34.970570 
3 1.476462 0.346281 2.976288 34.970562 
4 1.476462 0.346281 2.976288 34.970562 

NOTE: Convergence criterion met. 

Non-Linear least Squares Summary Statistics Dependent Variable COUNT 

Weighted HS Source 

Regression 
Residual 
Uncorrected Total 

(Corrected Total) 

DF Weighted SS 

3 227. 10000000 
117 34.97056190 
120 262.07056190 

119 115.94509210 

75.70000000 
0.29889369 

Parameter Estimate Asyrrptotic 
Std. Error 

Asyrrptotic 95 X 
Confidence Interval 
Lower Upper 

1.3427548715 1.6101696806 
0.2573536017 0.4352090915 

LOG EC25 
SIGMA 

1.476462276 0.06751322234 
0.346281347 0.04490251407 

3.5 
0 

0 

3.0 0 
0 
0 

0 ••• · •• 
0 

2.5 0 

0 

0 
2.0 

1.5 

1.0 

0 
0 

0 

0 
•••• 0 

•• 0 

0 

0 
0 

0 
. 0 

0 

0 

0 

0 

0 

-
0 
0 
0 

0 ... ... 0 ... 0 .. 0 
•• :o. 

0 ••• 
0 
0 

0 
0 

0 

0 

0 

0 
0 
0 

0 
0 

0 

0 
0 
0 
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0.5 

0.0 

1.2 1.4 1.6 

0 

0 

0 

0 

1.8 2.0 

·o 

0 

0 

2.2 

LOG_CONC 

NOTE: 916 obs had missing values. 929 obs hidden. 
shell depo. 15:00 Tuesday, June 3, 1997 

COMPARISON OF MEANS FOR NOEL DETERMINATION 
TEST IF TREATMENT IS LESS THAN CONTROL 

General Linear Models Procedure 
Class Level Information 

Class Levels Values 

DOSE 6 0 16 26·45 66 120 

Number of observations in data set c 120 

. shell depo. 15:00 Tuesday, June 3, 1997 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF.TREATMENT IS LESS THAN CONTROL 

General Linear Models Procedure 

Dependent Variable: RESPONSE 
Sum of Mean 

Source OF Squares Square F Value Pr > F 

Model 5 102.9137500 20.5827500 52.43 0.0001 

Erro~ 114 44.7495000 0.3925395 

Corrected Total 119 147.6632500 

R-Square c.v. Root MSE RESPONSE Mean 

0.696949 33.10593 0.626530 1.892500 

Source OF Type I SS Mean Square F Value Pr > F 

DOSE 5 102.9137500 20.5827500 52.43 0.0001 

Source OF .Type Ill ss Mean Square F Value Pr > F 

DOSE 5 102.9137500 20~5827500 52.43 0.0001 

shell depo. 15:00 Tuesday, June 3, 1997 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 

General Linear Models Procedure 

File:A:oyster.out Page~ 

Level of 
DOSE 

-----------RESPONSE----------
N Mean SD 

0 20 2.96500000 .0.60981015 
16 20 2.85500000 0.58081159 
26 20 2.17500000 0.75594138 

·45 20 1.97000000 0.52224213 
66 20 0.93500000 0.74146015 
120 20 0.45500000 0.50207464 

shell depo. 15:00 Tuesday, June 3, 1997 
COMPARISON OF MEANS FOR NOEL DETERMINATION 

TEST IF TREATMENT IS LESS THAN CONTROL 

General Linear Models Procedure 

Dunnett's One-tailed T tests for variable: RESPONSE 

NOTE: This tests controls the type I ex~rimentwise error for 
comparisons of all treatments aga1nst a control. 

Alpha= 0.05 Confidence= 0.95 df= 114 MSE= 0.392539 
· Critical Value of Dunnett's Tc 2.260 

Minimum Significant Difference= 0.4477 

Comparisons significant at the 0.05 level are indicated by 1*** 1 

Simultaneous Simultaneous 
Lower Difference Upper 

DOSE Confidence Between Confidence 
Comparison Limit Means Limit 

16 - 0 -0.5577 -0.1100 ·0.3377 
26 - 0 -1.2377 -0.7900 -0.3423 ,. .. 
45 - 0 -1.4427 ·0.9950 -0.5473 ••• 
66 - 0 -2.4m -2.0300 -1.5823 ••• 
120 - 0 -2.9577 -2.5100 -2.0623 ••• 

.. ...._~ 

\ 



DATA EVALUATION RECORD 
§ 72-3 - ACUTE LC~ TEST WITH AN ESTUARINE/MARINE SHRIMP 

1. CHEMICAL: Fluroxypyr PC Code No.: 128959 

2. TEST MATERIAL: Fluroxypyr Purity: 98.7% 

3. CITATION: 
Authors: 

Title: 
R.L. Boeri, P.L. Kowalski, and T.J. Ward 
Fluroxypyr: Acute Toxicity to the Grass 
Shrimp, Palaemonetes pugio 

Study Completion Dat·e: February 14, 1994 · 
Laboratory: 

Sponsor: 

T.R. Wilbury Laboratories, Inc., 
Marblehead, MA· 

Laboratory Report ID: 
The pow Chemical Company, Midland, MI 
197-DO 

4. 

MRID No.: 440803-12 
DP Barcode: 0231718 

REVIEWED BY: Mark Mossler, M.S., 
KBN· Engineering and 

Signature:: _;. ~~~ 

Toxicologist, 
Applied Sciences, Inc.,-

Date: t! ~7h7 
APPROVED BY: Max Feken, M.S., Toxicologist, 

KBN Engineering ·and Applied Sciences, -Inc., 

signature: . ~ ~ Date: ?/;7 /7 7 
5. APPROVED BY: F N;cl1ola~ M~strofu, Ei(B II/ EPE() 

signature:'/!];~~ Date: 7/2 /Cj7 

6. STUDY PARAMETERS: 

Age or size of Test Organism: 
Definitive Test Duration: 

study Method: 

Juvenile 

TYP.e of. concentrations:. __ 

96 hours 
Flow-through 
Mean mea~ured 

7. CONCLUSIONS: This study is scientifically sound and fulfills 
the guideline requirements. The 96-hour LC50 for grass 
shr_imp was determined to be >120 ppm, which classifies 
fluroxypyr as practically non-_to~ic to the grass shrimp. · 

Results ·synopsis: 

· LC50 : >120 ppm 
NOEC: 120 ppm 

95% C.I.: N/A 
Probit Slope: N/A 



8. ADEQUACY OF THE STUDY: 

A. Classification: Core 

B. Rationale: N/A 

c. Repairability: N/A 

9. GUIDELINE DEVIATIONS: None 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A: Test organism 

Species 
Preferred species are 
Mysidopsis bahia, Penaeus 
setiferus, P. duorarum, P. 
aztecus and Palaemonetes sp. 

Age 
Juvenile, mysids should be ~24 
hours old 

supplier 

All shrimp from same source? 

All shrimp from the same year 
class? 

B. sou~ce/Acclimation 

were 
? 

signs of disease or 

MRID No. 440803-12 

noted. 

2 

Palaemonetes pugio 

Reported to be juveniles, 
average wet weight and length 
of control shrimp at the end 
of the test were 0.18 g and 26 
mm, respectively 

Multi Aquaculture Systems, 
Amagansett, NY 

Yes 

Yes 

No 

test conditions 
or to testing 
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If treated tor disease~ .vas 
there no siqn ot the disease 
remaininq durinq the 48 hours 
prior to testinq? 

Feeding 
No feeding during the study 
and no feeding for 24 hours 
before the beginning of the 
test if organisms are over 
0.5 g each 

Pretest Mortality 
<3% mortality 48 hours prior 
to testing 

C. Test System 

Source of dilution water 
So.ft reconstituted water or 
water from a natural source, 
not dechlorinated tap water 

Does water support test 
animals without observable 
s s' of stress? 

Salinity 
30-34 ~ for marine (steno­
haline) shrimp, 10-17 ~ for 
estuarine (euryhaline) shrimp, 
weekly range <6 ~ 

Water Temperature 
22 + 1 oc 

RR 
8.0-8.3 for marine (steno­
haline) shrimp, 7.7-8.0 for 
estuarine (euiyhaline) shrimp, 
month! ra < 0.8 

3 

N/A 

Not fed during testing 

Less than 3% mortality during 
the last 48 hours of 
acclimation 

Seawater was collected from 
the Atlantic Ocean and the 
salinity adjusted to 11-17 
parts per thousand. The water 
was aerated, carbon-filtered, 
filtered, and uv sterilized. 

Yes 

16-17 ~ 

7.5-7.9 

·.. / 
.I. 



Dissolved oxygen 
Static: 2!::: 

and 2!::: 40% 
60% during l 11

t 48 hrs 
during 2~ 48 hrs; 

flow : 2!::: 60% 

Test Aquaria 
1. Material: 

Glass or stainless steel 
2. size; 

19.6 L is acceptable for 
organisms >0.5 g (e.g. 
pink, white, and brown 
shrimp), 3.9 Lis 
acceptable for smaller 
organisms (e.g. mysid or 
grass shrimp) 

3. Fill volume: 
15 L .is acceptab~e for 
organisms ~0.5 g, 2-3 L is 
acceptable for smaller 

isms 

Type of Dilution system 
Must provide reproducible 

of toxicant 

Flow Rate 
Consistent flow rate of 5-10 
vol/24 hours, meter systems 
calibrated before study and 
checked twice daily during 
test eriod 

Biomass Loading Rate 
Static: ~ 0.8 g/L at ~ 17oc, ~ 
0.5 g/L at > 17oc; flow­
through: ~ i. 

Photoperiod 
-16 hours light, 8 hours dark 

Solvents 
Not to exceed 0.5 mL/L for 
static tests or 0.1 mL/L for 
flow- tests 

4 

MRID No. 440803-12 

~75% saturation 

Glass 

10-L 

7.5 L 

af- sfcr.k sol~.~ tic11 
Continuous flow~ no dilution 
needed 

5.8 volume replacements/24 hr 

0. 06 g/L/day 

16 h li 8 h dark 

Solvent: none 
Maximum cone.: N/A 



D. Test Design 

Range Finding Test 
If LC50 >100 mgjL with 30 
shrimp, then no definitive 
test is ired. 

Nominal Concentrations of 
Definitive Test 
Control & 5 treatment levels; 
dosage should be 60% of the 
next-highest concentration; 
concentrations should be in a 
~~~-·~tric series 

Number of Test organisms 
Minimum 10/level, may be di-
vided containers 

Test organisms randomly or 
impartially assigned to test 
vessels? 

Biological observations made 
eve 24 hours? 

water Parameter Measurements 
1. Temperature 

Measured constantly or, if 
water baths are used, every 
6 hrs, may not vary> l°C 

2. DO and pH 
Measured at beginning of 
test and ever 48 h in the 
high, medium, and low doses 
and in the control 

Chemical Analysis 
Needed if solutions were 
aerated, if chemical was· 
volatile, insoluble, or known 
to absorb, if precipitate 
formed, if containers were not 
steel or glas~, or if flow­

system was used 

5 

No mortality after 96 hours of 
exposure at concentrations of 

.up to 100 

Control and 120 mg/L, 
corrected for purity 

30 shrimp per treatment or 
control group, 15 per 

licate vessel 

Yes 

Yes 

Temperature measured at least 
every 6 hours~in one test 
chamber and daily in ·each 
chamber 

DO and pH measured daily in 
each chamber 

Solutions were collected from 
both groups at test 
initiation, 48 hours after 
initiation, and termination. 
The solutions were filtered 
and analyzed by HPLC. 



MRID No. 440803-12 

12. REPORTED RESULTS: 

A. General Results 

:[[:::[:[::;:;:;;;;;f;.[:l:[::::::[[[~_,:=¢n.=m.!l.~!$.ff.~,:;::::¢.·!:~~,~~:Jt:i'~::::[;,:::::::::[::;=,:::::::::::t::\::::;:::~ :::::::::::;\:::::::::::::::::;::::::;:=~~=~=§:!$'~~j:·::;£:'fi'f:§:~'i'~:~:¢=~~:-;::t;:;::::::::i,:::::::::::::=l 

Quality assurance and GLP 
compliance statements were 
included in the report? 

Recovery of Chemical 

Control Mortality 
Not more than 10% control 
organisms may die or show 
abnormal behavior. 

Raw data included? 

Siqns of toxicity (if any) 
were described? 

Control <1.0 

120 120 

30 

30 

Yes 

100% 

3.3% 

Yes 

Yes 

0 0 1 1 

0 0 0 0 

Other Significant Results: No sublethal effects were noted. 

B. Statistical Results: No statistical analyses were 
·conducted. 

96-hr LC50 : >120 ppm 
Probit Slope: N/A 

6 

9.5% C. I.: N/A 
NOEC: 12·0 ppm 

) 



13. VERIFICATION OF STATISTICAL RESULTS: 

Binomial Test LCso (C. I.) N/A 

Moving Average Angle 
LCso (95% C.I.) N/A 

Probit LCso (95% C. I.) N/A 

Probit Slope N/A 

_NOEC 120 ppm 

14. REVIEWER 1 S COMMENTS: This study is scientifically sound, 
fulfills the guideline requirements for an acute toxicity 
study, and can be classified as Core. The 96-hour LCso value 
of >120 _ppm classifies fluroxypyr as practically non-toxic to 
the grass shrimp. · 

7 
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DATA EVALUATION RECORD 
§ 72-3 - ACUTE LC~ TEST WITH AN ESTUARINE/MARINE SHRIMP 

;J. S"%S' 
1. CHEMICAL·: Fluroxypyr PC Code No.: 12895~ 

2. TEST MATERIAL: Fluroxypyr 1-methylheptyl ester Purity: 95.8% 

3. CITATION: 
Authors: 

Title: 

Study Completion Date: 
Laboratory: 

Sponsor: 
Laboratory Report ID: 

MRID No.: 
DP Barcode: 

R.L. Boeri, P.L. Kowalski, and T.J. Ward 
Fluroxypyr 1-Methylheptyl Ester: Acute 

.Toxicity to the Grass Shrimp, 
Palaemonetes pugio 
December 7, 1995 
T.R. Wilbury Laboratories, Inc., 
Marblehead, MA 
The Dow Chemical Company, Midland, MI 
706-DO 
440803-13 
D231718 

4. REVIEWED BY: Mark Messler, M.S., Toxicologist, 
. KBN·Engineering and Applied Sciences, Inc., 

Signature:_ --~-~'2.~~~ Date: ~/t-7H7 
·APPROVED BY: Max Feken, M.S., Toxicologist; 

Siqnature: ~e~plied D::::nc:;;;~ 7 

s. APPROVED BY: 1=: tJid10 /os /1as"troiC71 ERBII1 E::fTKJ 

Signature: ~ -~ /JJ~ ··Date: 7/.2/97 

6. STUDY PARAMETERS: 

Age or Size of Test organism: 
Definitive Test Duration: 

study Method: 
Type of Concent~ations: 

Juvenile 
96 hours 
Flow-through 
-~ean measured 

7. CONCLUSIONS: This study is scientifically sound and fulfills 
the guideline requirements. The 96-hour LC50 was determined 
to be >0.135 ppm (>100 ppm nominal), which classifies the 1-
methylheptyl ester of fluroxypyr·as.practically non-toxic to 
the··grass shrimp. {l~t. 1 _iris not fox•'c at","ts ~olubildy J,""m;t). '(7:1J.!i)_ 

Results synopsis: 
LC50 : >0.135 ppm (>100 ppm nominal) 
NOEC: 0.135 ppm (lOO_ppm nominal) 

95% C.I.: N/A 
Probit Slope: N/A 

.I 



8. ADEQUACY OF THE STUDY: 

A. Classification: Core 

B. Rationale: N/A 

c. Repairability: N/A 

9. GUIDELINE DEVIATIONS: None 

10. SUBMISSION PURPOSE: 

11. MATERIALS AND METHODS: 

A. Test Organism 

Species 
Preferred species are 
Mysidopsis bahia, Penaeus 
setiferus, P. duorarum, P. 
aztecus and Palaemonetes sp. 

Age 
Juvenile, mysids should be ~24 
hours old 

supplier 

All shrimp from same source? 

All shrimp from the same year 
class? 

B. Source/Acclimation 

signs of disease or 

noted. 

2 

Palaemonetes pugio 

Reported to be juveniles, 
average wet weight and length 
of control shrimp at the end 
of the test were 0.084 g and 
29 mm, respectivel 

Aquatic Research Organisms, 
Hampton, NH 

Yes 

Not s ecified 

Held under test conditions 
14 days rior to testing 

N/A 

No 

.. · 
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If treated for disease, was 
there no sign of the disease 
remaining during the 48 hours 
prior to testing? 

Feeding 
No feeding during the study 
and no feeding for 24 hours 
before the beginning of the 
test if organisms are over 
0.5 g each 

Pretest Mortality 
<3% mortality 48 hours prior 
to testing 

c. Test system 

Source of dilution water 
Soft reconstituted water or 
water from a natural source, 
not dechlorinated tap water 

Does water support test 
animals without observable 
si of stress? 

Salinity 
30-34 ~ for marine (steno­
haline) shrimp, 10-17 ~ for 
estuarine (euryhaline) shrimp, 

range-<6 ~ 

Water Temperature 
22 ± 1 oc 

P1! 
8.0-8.3 for marine (steno­
haline) shrimp, 7.7-8.0 for 
estuarine (euryhaline) shrimp, 

range < 0.8 

3 

N/A 

Not fed 48 hours prior to or 
du.ring testing 

No mortality during the last 
48 hours of acclimation 

Seawater was collected from 
the Atlantic Ocean and the 
salinity adjusted to 11-17 
parts per thousand. The ·wat.er 
was aerated, carbon-filtered, 
filtered, and UV sterilized. 

Yes 

15-17 ~ 

7.4-7.8 

I 

. . I 
.• I 
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Dissolved oxygen 

·Static: ~ 60% during rt 48 hrs 
and ~ 40% during 2~ 48 hrs, 
flow-through: ~ 60% 

Test Aquaria 
1. Material: 

Glass or stainless steel 
2. size: 

19.6 L is acceptable for 
organisms ~0.5 g (e.g; 
pink, white, and brown 
shrimp), 3.9 Lis 
acceptable for smaller 
organisms (e.g. mysid or 
grass shrimp) 

3. Fill volume: 
15 L is acceptable for 
organisms ~0.5 g, 2-3 L is 
acceptable for smaller 
organisms 

Type of Dilution system 
Must provide reproducible 
supply of toxicant 

Flow Rate 
Consistent flow rate of 5-10 
vol/24 hours, meter systems 
calibrated before study and 
checked twice daily during 
test period 

Biomass Loading Rate 
Static: ~ 0.8 g/L at ~ 17"C, ~ 
0.5 g/L at > 17"C; flow­
through: ~ 1 g/L/day 

Photoperiod 

~75% saturation 

Glass 

20-L 

15 L 

Intermittent-flow diluter 

6.7 volume replacements/24 hr · 

0. 013 g/L/day 

16 hours light, 8 hours dark 16 h light, 8 h dark ----+--
Solvents 
Not to exceed 0.5 mL/L for 
static tests or 0.1 mL/L for 
flow-through tests 

4 

Solvent: DMF 
Maximum cone.: 0.5 mL/L 



D. Test Design 

Range Finding Test 
If LC50 >100 mg/L with 30 
shrimp, then no definitive 
test is required. 

Nominal Concentrations of 
Definitive Test 
Control & 5 treatment levels; 
dosage should be 60% of the 
next highest concentration; 
concentrations should be in a 

c series 

Number ot Test organisms 
Minimum 10/l·evel, may be di- · 
vided containers 

Test organisms randomly or 
impartially assigned to test 
vessels? 

Biological observations made 
24 hours? 

Water Parameter Measurements 
1. Temperature 

Measured. constantly or, if 
water baths are used, every 
6 hrs, may not vary > 1oc 

2. DO and pH 
Measured at beginning of 
test and ever 48 h in the 
high, medium, and low doses 
and in the control 

Chemical Analysis 
Needed if solutions were 
aerated, if chemical was 
volatile, insoluble, or known 
to absorb, if precipitate 
formed, if containers were not 
steel or glass, or if flow­

tern was used 

5 

MRID No. 440803-13 

No mortality after 96 hours of 
exposure at concentrations of 
0.01, 0.1, 1, and 10 ppm. 
Insoluble material was no.ted 
at the 1 and 10 ppm levels. 

Control and 100 mgjL, · 
corrected for purity 

30 shrimp per treatment or 
control group, 15 per 

icate vessel· 

Yes 

Yes 

Temperature measured at least 
every 6 hours in one test 
chamber and daily in each 
chamber 

DO and pH measured daily in 
each chamber 

Replicate solutions were 
collected at test initiation, 
48 hours after initiation, and 
termination. Half of the · 
samples were filtered and 
analyzed.by HPLC. The other 
~alf were stored as backup 
s es. 



12. REPORTED RESULTS: 

A. General Results 

control Mortality 
Not more than 10% control 
organisms may die or show 
abnormal behavior. 

Raw data included? 

signs of toxicity (if any) 
were described? 

·Control <0.063 

100 0.135 

30 

30 

Yes 

<1% of nominal 

No mortality in the control 
group 

Yes 

Yes 

0 0 0 0 

0 0 0 0 

Other Significant Results: Particulate matter was observed 
in the treatment solution. 

B. Statistical Results 

Method:·Visual interpretation 

96-hr LC50 : >0 .135 ppm 
Probit Slope: ·N/A 

95% c.I.: N/A 
NOEC: 0.135 ppm 

13. VERIFICATION OF STATISTICAL RESULTS: The -la-ck of mortality 
precluded the use of regression analysis to determine the 
LCso• It is apparent that the -96-:"hour LC50 is greater than 
the . ..maximum saltwater sohibility of, the test material. 

14. REVIEWER'S COMMENTS: The test material was supplied.to the 
aquaria at a concentration of 100 pp~. However, the test 

6 
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MRID No. 440803-13 

material was reported to be soluble in water only to a 
concentration of 100 ppb (at 25°C). The authors used solvent 
(DMF·; 0.5 mL/L) and a high shear pump to mix the treatment 
solution. It is therefore apparent that every effort was 
made to solubilize the test material in saltwater. 
Consequently, this study is scientifically sound and can be 
classified as Core. The 96-hour LC50 for grass· shrimp was 

.determined to be >100 ppm (>0.135 ppm mean measured), which 
classifies the test material as practically non-toxic to the 
grass shrimp. The NOEC was 100 ppm (0.135 ppm mean 
measured). 

7 



1. 

2. 

DATA EVALUATION RECORD 
ALGAE OR DIATOM EC~ TEST 
GUIDELINE 123-2 (TIER II) 

CHEMICAL: Fluroxypyr 
•Jc , :... -;- ~ u~.-

l".&..n.L 1J 1'1 v • .. .. u C) u ..l- ..l ~ 

I :2.8''1 b F( 
PC Code No.: iz8~5~ 

TEsT MATERIAL: Fluroxypyr 1-methylheptyl ester Purity: 95.8% 

3. CITATION: 
Authors: 

Title: 

Study Completion Date: 
Laboratory: 

Sponsor: 
Laboratory Report ID: 

DP Barcode·: 
MRID No. : 

D.P. Milazzo, A.M. Landre, J .M.· Hugo, and 
M.D. Martin 
Fluroxypyr 1-Methylheptyl Ester: The 
Toxicity to the Freshwater Diatom, 
Navicula pelJiculosa 
June 4, 1996 
Environmental Toxicology_& Chemistry 
Research Laboratory, The Dow Chemical 
Company, Midland, MI 
DowElanco, Indianapolis, IN 
ES-3075 
D231718 
440803-39 

4. REVIEWED BY: Mark A. Messler, M.S., Toxicologist, 
KBN Engineering and Applied Sciences, Inc. 

~iqnature: , ___ --;,.-;7~~4J Date: tf~7_h? 
APPROVED BY: Pim Kosalwat, Ph.D., Senior Scientist, 

KBN Engineering and Applied Sciences, Inc. 

Signature: f, .{1) ()~~ c:d- . Date: (or ( 1 /Cf l-
5. APPROVED. BY: F, Mc-l,olas Mastrofo/ 1.¥1/cl/;-fu Biclo:Ji!. t E!(BJJ:1 I; FED · 

siqnatu~e: fJ._ -~ ~ Date: {;,/.26/~7 
6 • · STUDY PARAMETERS: 

Definitive Test Duration: 
Type of Concentrations: 

l20 hours 
Initial measured 

7. CONCLUSIONs·: This study is not scientifically sound and does 
not fulfill the guideline requirements for an algal toxicity 
test-;--

8. ADEQUACY OF THE STUDY: 

A. Classification: Invalid. 



MRID No. 440803-39 

B. Rationale: The solvent control solutions were 
contaminated with test material. Negative control data 
were not included in the report. 

c. Repairability: Yes; if the negative control data exists, 
and was inadvertently omitted, the treatment data can be 
reanalyzed in comparison with the negative control data. 

9. GUIDELINE DEVIATIONS: 

1. The concentration of solvent in the solvent control and 
treatment solutions was not specified. 

2. The solvent control solutions·were contaminated with test 
material. 

3. Negative control data were not reported. 

10. SUBMISSION PURPOSE: 
' 

11. MATERIALS AND METHODS: 

A. Test Organisms 

Species . 
Skeletonema costatum 
Anabaena flos-aquae 
Selenastrum capricornutum 
Navicula liculosa 

Initial Number of Cells 
3,000 - 10,000 cellsjmL 

Nutrients · 
Standard formula, e .. 20XAAP 

B. Test system 

Temperature 
Skeletonema: 20oc 
others: 24-25oc 

2 

Navicula pelliculosa 

10 000 cell L 

Algal assay medium with 
silicon and selenium 

.· - ... l. 



•·.a..n...LU nv. 't'tU~U.j-J~ 

iii:'i,:j:j: .. ,;,:::_:,',j,jj':j,.',:,:==;::,:,:;~i[fi.J:4.~ro.=:$~~--:,::j'~'~\$.:~¢·ti:~:~·:,:_:.!i.::\·j:::.:j,j,:,;_:,'_:j·_:;,·:::::::[.:;:::::===:,:::':i:!:,::=:,:=:·:::::=s~p:§~~,~~:··::·:,Wfi'~'§~&-~:t'~:h·:,,':·:·:-:·=i:Ii::::::::;;:::::::: 

Light Intensity 
Anabaena: 2.0 KLux (±15%) 
Others: 4.0-5.0 KLux (±15%) 

Photoperiod 
Skeletonema: 

-~ 

14 h light, 10 h dark or 
16 h light, 8 h dark 

Others: Continuous 

Skeletonema: approx. 8.0 
Others: approx. 7.5 

c. Test Design 

ssion 

Doses 
at least 5 

controls 
negative and/or solvent 

Replicates per dose 
3 or more 

Duration of test 
120 hours 

12 • REPORTED RESULTS: 

Initial and 120 h cell 

3 • 2-5 . 4 KLux 

Continuous 

7.4-8.1 

6 

Solvent (acetone control 

4 

120 hours 

Counts on days 3, 4, and 5 

Cellular counts 

0.25 lb acid equivalents/acre 

densities were measured? Yes 

control cell count at 120 hr 
~2X initial count? Yes 

3 

,·. ) 

/" 
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Initial chemical 
concentrations measured? 
{Optional) 

Raw·data included? 

Solvent Contrql 

15 

33 

75 

132 

217 

.500 

Yes 

Yes 

64.2 

55.9 13 

51.0 21 

46.7 27 

38.4 40 

2.6 96 

0.5 99 

*Inhibition was based upon comparison to the solvent control. 

Other Significant Results: The solvent control solutions 
were contaminated with the test material at a concentration 
of approximately 21 ppb. 

Statistical Results for Cell Density: 

Statistical Method: Least sqliares linear regression analysis 
and analysis of variance coupled with D~nnett's test 

EC50 : 93 · ppb 
Probit Slope: N/A 

95% C.I.: 13-640 ppb 
NOEC: 132 ppb 

13. VERIFICATION OF STATISTICAL RE.SOLTS: No statistical analyses 
were conducted due to the invalidity of the results. 

14. REVIEWER'S COMMENTS: In the methods section of the ·report, 
it was stated that a negative con~rol and a solvent. bontrol 
gro~_were prepared at test initiation. In the analytical 
section of the report, the results presented indicated that 
there was a negative control group which was analyzed in 
conjunction with the solvent control group. The results of 

4 



the analyses indicated that the negative control solutions 
were uncontaminated and the solvent control solutions were 
contaminated·with test material. Ideally, the negative 
control group could serve as the control group. used for 
comparison in this test since the solvent control group 
solutions were contaminated. However, the raw data and means 
of the negative control group were not presented in the 
report. The reviewer questions why these data were omitted, 
since the other four aquatic plant reports with the test 
material·contain the raw and mean data for the negative 
control group. Consequently, this study is not 
scientifically sound and does not fulfill the guideline 
requirements for an algal toxicity test. This study is 
cat.egorized as Invalid. 

5 



DnwELu1n> 
Y:no Zionsville Road 
lndianarnlis. IN 4t>2t>X-10:'.J 

30S/2E 
August S, 1997 

Document Processing Desk 
Office of Pesticide Programs (7504C) 
U.S. Environmental Protection Agency 
Room 266A, Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Attention: Joanne I. Miller/PM-23 (7505C) 

FLUROXYPYR: PP#6F4772 

G" DowEianco 

EPA FILE SYMBOL NUMBER: STARANE* F (62719-EIL) 
EPA FILE SYMBOL NUMBER: STARANE EC (62719-EIA) 
REVISION TO DATA FORMAT DEFICIENCY ON SUBMISSION DATED AUGUST 6, 1996 

Enclosed please find three copies of a revised page 4 (Quality Assurance Statement) for study number K-13 7992-
013. A copy of this revised page was faxed directly to Linda Taylor at the EPA August 7, 1997 per her earlier 
request. The study initiation date and the data and draft report audit dates on the original page were incorrect. 

This study was originally s-ubmitted August 6, 1996 on the Application for New Registration- Section 3, with the 
Petition for Perrnanent Tolerance for Fluroxypyr Methylheptyl Ester (MHE) Residues on Wheat, Barley and Oats. 
The assigned MRID is 44080319. 

Contents of Submission 

Correction 

Revised Page Page 
4R 

Volume No. 

Volume 19 
83-3(b) 

Fluroxypyr Methylheptyl Ester: Oral Gavage Teratology 
Study in New Zealand White Rabbits 

Liberacki, A.B. May 2, 1996 
Study 10: K-13 7992-013 (3 copies) 

If you require further information, please contact me at the number listed below or Joyce Arrnstrong, Registration 
Assistant for this product, at (317) 337-4657. 

Sincerely, 
' 

~~.::~Lj( 
Regulatory Manager 
U.S. Regulatory, Toxicology and 

Environmental Chemistry 
(317) 33 7-4686 
(317) 33 7_-.4.949 (FAX) 

RFB/jla/caa 

Enclosures 

• Trademark of DowElanco 

Data Sub2 RFB ·s-8 ca.doc 



THE DOW CHEMICAL COMPANY 
STUDY 10: K-137992-013 

PAGE4R 

QUALITY ASSURANCE STA TEM:ENT 

Compound: FLUROXYPYR METHYLHEPTYL ESTER 

Title: FLUROXYPYR METHYLHEPTYL ESTER: ORAL GAVAGE 
TERATOLOGY STUDY IN NEW ZEALAND WHITE RABBITS 

This study was examined for conformance with Good Laboratory Practices as published 
by the U.S. Environmental ~rotection Agency. The final report was determined to be an 
accurate reflection of the data obtained. The dates of Quality Assurance activities on this 
study are listed below. 

Study Initiation Date: 31 July 1995 

TYPE OF AUDIT: DATE OF AUDIT: 

Preliminary protocol 28July 1995 

Final protocol 10 August 1995 

Protocol, study conduct 31 August 1995 

Data, and 
draft report 20-25 March 1996 

Final Report I May 1996 

Report change/revision I 29July .1996 

Report change/revision 2 IS June 1997 

'~.\. \~~ 
K. T. Haut, B.S. 

J \~(' .--· \\vv-,~ I ·t I 
/ 

(Date) 
Quality Assurailce 
Health and 5nvironmental Research Laboratories 
The Dow Chemical Company 
1803 Building 
Midland, Michigan 48674 

DATE FINDTNGS REPORTED TO 
STIJDY DIRECTOR/MANAGEMENT: 

28July 1995 

10 August 1995 

3 I August 1995 

25 March 1996 

I May 1996 

29July 1996 

IS June 1997 



THE DOW CHEMICAL COMPANY 
STUDY 10: K- 137992-013 

PAGE4R 

QUALITY ASSURANCE STATEMENT 

Compound: FLUROXYPYR METHYLHEPTYL ESTER 

Title: FLUROXYPYR METHYLHEPTYL ESTER: ORAL GAVAGE 
TERATOLOGY STUDY 1N NEW ZEALAND WHITE RABBITS 

This study was e~amined for conformance with Good Laboratory Practices as publ.ished 
by the U.S. Environmental ~rotection Agency. The final report was determined to be an 
accurate reflection-of the data obtained. The dates of Quality As.surance activities on this 
study are listed below. 

Study Initiation Date: 31 July 1995 

TYPE OF AUDIT: DATE OF AUDIT: 

Preliminary protocol 28 July 1995 

Final protocol 10 August I995 

Protocol, study conduct 31 August 1995 

Data, and 
draft report 20-25 March I 996 

Final Report I May I996 

Report change/revision I 29 July 1996 

Report change/revision 2 IS June 1997 

'~.\. \\c8 
K. T. Haut, B.S. 

J \~c.--· \ S,~ov·,)' 1 1 I 
/ 

(Date) 
Quality Assurance 
Health and Environmental Research Laboratories 
The Dow Chemical Company 
1803 Building 
Midland, Michigan 48674 

DATE FINDINGS REPORTED TO 
STUDY DIRECTOR/MANAGEMENT: 

28July 1995 

10 August 1995 

31 August 1995 

25 March 1996 

I May 1996 

29 July 1996 

18 June 1997 

! ' . 
I 
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STUDY 10: K-137992-013 
PAGE4R 

QUALITY ASSURANCE STA TEI\1ENT 

Compound: FLUROXYPYR METHYLHEPTYL ESTER 

Title: FLUROXYPYR MEfHYLHEPTYL ESTER: ORAL GAVAGE 
TERATOLOGY STUDY IN NEW ZEALAND WHITE RABBITS 

This study was examined for conformance with Good Laboratory Practices as published 
by the U_S. Environmental ~rotection Agency. The final report was determined to be an 
accurate reflection of the data obtained. The dates of Quality Assurance activities on this 
study are listed below. 

Study Initiation Date: 31 July 1995 

TYPE OF AUDIT: 

Preliminary protocol 

Final protocol 

Protocol, study conduct 

Data, and 
draft report 

Final Report 

Report change/revision I 

Report change/revision 2 

'~.\. \~\-\ 
K. T. Haut, B.S. 
Quality Assur~nce 

DATE OF AUDIT: 

28 July 1995 

I 0 August 1995 

31 August 1995 

20-25 March 1996 

I May 1996 

29 July 1996 

18 June 1997 

}' \Q..C .--· 
\ <\.vv-3 \ I I 

/ 

(Date) 

Health an~. Environmental Research Laboratories 
The Dow Chemical Company 
1803 Building 
Midland, Michigan 48674 

DATE FINDINGS REPORTED TO 
STUDY DIRECTOR/MANAGEMENT: 

28 July 1995 

I 0 August 1995 

31 August 1995 

25 March 1996 

I May 1996 

29July 1996 

18 June 1997 
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March 17, 1997 

Platte Chemical Co . 
. 4191Bth Street {80631-5852) 

P.O. Box 667 

Greeley, CO 80632-0667 

Ph. 970-356-4400 

Fax 970-356-4418 

I ' ...... '' / c 

Dr. Peter Caulkins, Deputy Director 
Registration Division (7505C) 
Office of Pesticide Programs 

To a_,.,,_ 

U.S. Environmental Protection Agency 
401 M Street. S.W. 
Washington, D.C. 20460-0001 

Subject: Fluroxypyr-MHE Priority Change from EUP to Section 3 

Dear Sir: 

As requested. following our discussion of March 14, 1997, Platte Chemical Co. 
{Platte) formally requests in writing that your off.ce change Platte's priority item (as 
was originally requested in November 17, 1995) from an EUP for a temporary 
tolerance for Fluroxypyr on small grains to a Section 3 registration for Fluroxypyr on 
small grains. 

As p.reviously described, Platte formed a business arrangement with OowElanco to 
register f1uroxypyr for the small grains herbicide market. Platte has shouldered all 
registration data generation costs since that business arrangement was formed in 
1995 and will continue to do so. Platte has made and will continue to make 
significant financial and administrative investments for the registration and 
maintenance of fluroxypyr _ 

Please note th~t Plane has. todate, only requested 2 priorities . 
.. 

The complete submission for fturoxypyr (also referred to as Starane EC) for use on 
wheat, barley. and oats Vvas made on August 11, 1996. EPA assigned Starane EC 
(end use product) the registration number 62719-EIA and Starane F (technical 
product) the registration number 62719-EIL. The petition number for residue 
tolerances of fluroxypyr on wheat, barely, and oats is PP 6F4772. 

·'· 

::/; 



March 10, 1997 G ... DowElanco 
..JVU/£...L 

Document Processing Desk 
Office of Pesticide Programs (7504C) 
U. S. Environmental Protection Agency 
Room 266A, Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Attention: Ms. Joanne I. Miller/PM-23 (7505C) 

FLUROXYPYR: PP#6F4772 
EPA FILE SYMBOL NUMBER: STARANE F (62719-EIL) 
EPA FILE SYMBOL NUMBER: STARANE EC (62719-EIA) 
COl\Tf'IRMATION OF PROJECT RELATIONSHIP WITH PLATTE CHEMICAL COMPANY 
FOR ST ARANE* 

Per your request to Bruce Riggle of Platte Chemical, this letter is being faxed to you to confirm 
that our partner in the above mentioned project for Starane* products is Platte Chemical Company. 
They are responsible in the U.S. for the development and commercialization of these new products 
containing fluroxypyr for use on wheat, barley, and oats and certain other end uses. DowElanco 
originally submitted a request for new registrations on August 6, 1996 on behalf of Platte 
Chemical. ~t is pertinent to note that Platte Chemical has provided significant funding to complete 
the studies required to support the subject registrations. 

!fyou require further information, please contact me at the number listed below or 
Ms. Joyce Armstrong, Registration Assistant for this product, at (317) 337-4657. 

Sincerely, 

ilMJ!W1f" 
Robert F. Bischoff 
Product Registration Mani:tger 
U.S. P.egulatory, Toxicology and 

Environmental Chemistry 
(317) 337-4686 . 
(317) 337-4649 (FAX) 

RFB/jla 

Enclosures 

cc: Mr. Bruce Riggle, Platte Chemical Company (United Agri Products) 

•Trademark of Dow£/nnco 
Fax RFI3 3-1 O.doc 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

OFFICE OF 
PREVENTION. PESTICIDES AND 

TOXIC SUBSTANCES 

November 20, 1996 

l'vfEM ORAl'fD UM: 

SUBJECT: 

FROM: 

THRU: 

TO: 

New Chemical Screen for Fluroxypyr. Chemistry and Toxicology Data 
Requirements. PC Codes 128959 and 128968. Petition # 6F4 772 (\\'heat, Barley, 
and Oats). DP Barcode: D230602. 

Catherine Eiden, Chemist c/,-!Z/L-.~.' c~ 
Registration Section .. u - / -'--'--.. C'__. c. 

Risk Characterization and Analysis Branch 
Health Effects Division (7509C) 

Deborah L. McCall, Acting Team Leade~(\iQ 
Registration Section ' 
Risk Characterization and Analysis Branch 
Health Effects Division (7509C) 

Dan Kenny, PM-23 
Fungicide/Herbicide -Branch 
Registration Division (7505C) 

The following toxicology and residue and product chemistry data, submitted to support a Section 
3 registration of the new chemical fluroxypyr for use on wheat, barley, and oats (6F4772) have 
been screened for completeness and general acceptability for scientific review: 

Guideline No. Toxicology Data l\1RlD # 

81-1 Acute Oral (End-Use Product) 44080329 

81-2 -Acute Dermal (End-Use Product) 44080330 

81-3 Acute Inhalation (End-Use Product) 44080331 

81-4 Primary Eye Irritation (End-Use Product) 44080332 

. } ! 

~,/'~',I ' 

Recycled/Recyclable 
Pr1nted wllh Soy/Canola Ink on paper that 
contains at least 50% recycled fiber 
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81-6 Skin Sensitization (End-Use Product) 44080334 

82-1 13-Week Dietary Toxicity Study 44080316 

83-2 18-Month Oncogenic/Dietary Study (mice) 44080317 

83-'3 Teratology Study (rat) 44094901 . 

N/A Range Finding Study 44080318 

83:.3(b) Teratology Study (rabbits) .44080319 

N/A Range Finding Study · 44080320 

83-4 2-Generation Reproduction (rats) 44080321 

83-5(83-1) 2-Year Chronic Feeding (rats) 44080322 

84-2 Mutagenicity 44080323 
thru 
44080324 

85-1 Rat Metabolism 44080327 

NIA Review ofMammalian Toxicology 44080329 

Guideline No. Product Chemistry Data MRlD # 

Series 61 Product Identity and Composition 44080301/44080304 
· (Technical)/(End-Use Product) 

Series 62 Analysis and Certification of Product 44080302/44080305 
Ingredients (Technical)/(End-Use Product) 

Series 63 Physical and Chemical Characteristics 44080303/44080306 
· (Technical)/(End-Use Product) 

Guideline No. · Residue Chemistry MR.ID# 

171-4(b) ·-- Nature of Residue (Goats) 44080351 

171-4(c) Analytical Method (parent+ metabolite) 44080352 
IL V for Analytical Method 44080353 



171-4(d) 

171-4(e) 

171-4(k) 

171-4(1) 

165-1 

N/A 

Analytical Method (parent+ metabolite) 

Storage Stability (soil) 

Crop trials: wheat, barley, and oats 

Processing Study:· wheat 

Confined Rotational Crops 

44080354 

44080355 

44094904, 
44080356, 
44080357 

44080358 

44080350 

Interpretive Summary of Residue Chemistry Data 

All of the data packages listed above meet the basic acceptance criteria outlined in 40 CFR Part 
158.340 and Part 158.240. The above studies can be assigned for review. Although the 
rotational crop study was conducted at 2.2X, the study passes the screen for review because of 
the low levels of residues detected in rotational crops. An FQP A Summary package was 
submitted. A previously submitted 28-day dog feeding study yvill be used to support the 90-day 
chronic feeding study (non-rodent) data requirement (82-1 (b)). 

Data 4ave been submitted previously under an EUP for this chemical. All of the previously 
submitted toxicology data appear to have been reviewed un~er the EUP request as indicated on 
the data matrix sheet submitted with the new chemi~al screen package. However, it appears from 
the data matrix sheet that none of the residue chemistry studies previously submitted have been 
reviewed. HED recommends that RD confirm this, and if none of the residue chemistry data 
previously submitted have been reviewed, determine whether it should be screened prior to 
initiating a full review of this chemical. 

cc: RCAB paper and electronic files 

,//._/,· 
. : 

/. ... . 





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

OFFICE OF 
PESTICIDES AND TOXIC 

SUBSTANCES 

MEMORANDUM 

SUBJECT: 

FROM: 

THRU: 

TO: 

EFED's New Chemical Screen for Fluroxypyr acid and Fluroxypyr, 
methylheptyl ester (Chemical #s 128959 and 128968; CAS #s 81406-37-3 and 
69377-81-7; Case# 060640; DP Barcodes D230603 and D230920) 

Renee Costello, Biologist /~ ~ 
and . ~ / 
Stephanie K. Syslo, Environmental Scientist ·ta4«-e ~~ 
Environmental Risk Characterization Branch . · 
Environmental Fate and Effects Division (7507C) 

Elizabeth M. Leavey, Chief 
Environmental Risk Characterization Branch 
Environmental Fate and Effects Division (7507 

Dan Kemiy/Joanne Miller, PM 23 
Registration Division (7505C) 

ERCB/EFED has screened the environmental fate and ecotoxicology studies provided for the 
new Chemical Screen for the methylheptyl ester of Fluroxypyr (Chemical # 128968. Case # 
060640) (see attached lists). The information provided to EFED passes the screen and can 
be put into full review. The studies provided for screening will be retained in ERCB 
pending initiation of the full review. A document that was included in the screen package 
(MRID 44080346) describing the analytical method used in the terrestrial field dissipation 
studies has been forwarded to BEAD as part of the environmental validation process (see 
attached memo). 

Summary of Data Reviews 

All of the basic ecological effects studies have been submitted, along with estuarine/marine, 
plants (both aquatic and te;-restrial), and a chronic invertebrate study. Studies using both the 
ester an~ the acid forms as the test material were performed. A complete risk assessment 
could be performed with these data, provided the data are scientifically valid. 

All the environmental fate studies required to support the proposed use (small grains = 
Terrestrial Food Crop) have been submitted .. Studies were performed using only the ester as 
the test material; however, the. fate of the fluroxypyr acid (the m~jor metabolite) was well 
documented. A complete environmental fate assessment for the small grain use could be 
performed with these data, provided the data are scientifically valid. 

i 
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Background 

Fluroxypyr, methylheptyl ester (l-methylheptyl(4-amino-3,5-dichloro-6-fluoro-2-: 
pyridoxyl)acetate; Chemical # 128968) degrades rapidly to fluroxypyr acid (4-amino-3,5-
dichloro-6-fluoro-2-pyridoxyl)acetic acid; Chemical # 128959); both forms are biologically 
active. In the documents provided for review, the registrant describes this herbicide as 
having a novel mode of action but does not describe it further. 

The registrant DowElanco is proposing this chemical for use as a selective postemergence 
control of annual and perennial broadleaf weeds in wheat, barley, or oats (small grains not 
under-seeded with a legume), fallow cropland, and noncrop areas including industrial sites 
and rights-of-way such as electrical power lines, communication lines, pipelines, roadsides 
and railroads. It will be formulated as an EC with 26.2% fluroxypyr-MHE 
(1.5 lb fluroxypyr acid equivalent/gal) to be applied at a maximum rate of 0.25 lb ae/ A 
applied by either aerial or ground equipment. There is ·also a registration request for the 
technical (98%). 

The following data table summarizes the status of the ecotoxicology studies that were 
submitted specifically for this screen (all studies are reviewable): 

I Guideline number I I\ I RID I 
72-3 44080309 

72-3(a) 44080308 

72-l(a) 44080307 

72-3(c) 44080313 

72-3 44080312 

. 72-3(c) 44080311 

72-3(b) 44080310 

72-4 44080314 

123-2 44080336 

122-2 & 122-3 44080337 

123-1 44080335 

123-2 44080340 

I:l3:2 44080339 

123-2 44080338 

The following supplemental information was also submitted; these studies are not guideline 
requirements~-
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I MRID I Title I 
44080341 Evaluation of the phytotoxicity of 4-amino-3,5-dichloro-6-fluoro-2-methoxypyridine to the green algae 

Sde11as1rum capricomucum, Printz 

44080315 A review of the toxicity of fluroxypyr herbicide to fish and wildlife 

44094902 Phytotoxicity of fluroxypyr MHE and its metabolites fluroxypyr, methoxypyridine, and pyridinol to non-target 
terrestrial plants 

The ·following data table summarizes the status of the environmental fate documents that were 
evaluated specifically for this screen. 

Guideline 1\tRID Initiate review? Comments 
Number 

161-2 44080342 Reviewable Photodegradation rates of ester and acid 
determined 

161-3 44080343 Reviewable Photodegradation rates of ester determined 

162-3 44080344 Reviewable Degradation rate not defined at 25 •c but is defined 
at 5°C 

162-4 44080345 Reviewable Degradation rate not defined at 25 •c but is ddincd 
at 5°C 

163-1 44094903. Reviev.·able Involves degradatcs: unusual range or 
concentrations 

164-1 44080347; Reviewable Storage stability data is crucial to detennination of 
44080355 acceptability of data 

165-4 44080348 Reviewable Unusual approach to calculation of BCFs 

Analytical 44080346 - Scm to Don Marlow for method validation 
method 

The following data table summarizes the status of additional environmental fate 
requirements based on documents that were previously reviewed by EFED. 

Guideline MRID Acceptability Guideline Status 
Number 

161-1 40244539 Acceptable Satisfied 

1IS2-1 40244540 Unacceptable 
42137317, 42730001 Acceptable Satisfied 

163-1 40244541, 40244542, 
40244543, 40244544 ·Unacceptable 

·- -
42137319, 42730001 Panially accept.ablc Dat.a for dcgradatcs provided in l\IRID 44094903 (sec above) 

3 



UNITED STATES ENVIRONMENTAL PROTECTION.AGENCY 
WASHINGTON, D.C. 20460 

OFFICE·OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

· SUBJECT:. Fluroxypyr Analytical Method 

FROM: Elizabeth Leavey, Chief 
Environmental Risk Characterization Branch 
Environmental Fate and Effects.Division (7507C) 

TO: Don Marlow, Chief 
Analytical Chemistry Branch 
Biological and Economic Analysis Division (7503W) 

Attached please find an analytical method for the determip.ation of fluroxypyr acid and 
its degiadates in soil (GRM # 93.03). This document wa.S part of. the data package submitted 

· by DowElanco as support for their application for. registration of fluroxypyr, methylheptyl ester. 
Please evaluate this method as. part of the environmental method validation·process. In addition, 
could you please check your records for any evaluation work you may have done on another 
DowElanco method for determination of fluroxypyr,methylheptyl ester; the method number is 
ACR 91.10 .. Thank you . 

. Attachment: ·. 

Moor~,. _M.G ... 1996: Determination of residues of fluroi)'pyr ((4-amino~3.s-dichloro-6-fluoro-2-oxy aceti' 
acid)pyridine),methoxypyridine((4-amino-3,5-dichloro-6-fluoro-2-methoxy)pyridine),and·3,5-dichlorpyridinol((4-

.· amin0-3,5-dichloio-6-fluor0:..2-hydroxy)pyridine) in soil by capillary gas chromatography using mass selective 
detection. Method GRM # 93.03. Laboratory Study Identification GH-C 4170. Unpublished ~tudy performed and 
submitted by .DowE4uico, ·Indianapolis, IN. (MRID 44080346) · ' 

Reference: 

VanDyke; M.. 1991. Determination of -residues of fluroxypyr. methylheptyl ester in soil by gas 
chromatography/mass spectrometry. Methcid # ACR 91.10. Unpublished method of DowElanco. 

-· / 
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l),,wE!:trll"•' 
ll.'.~!l i'.inn~Yi!k l~o::d 

Indianapolis. 1:\ .J(,:Il~-lli:'-1 

308/2E 
October 25, 1996 

G. DowElanco Document Processing Desk 
Office of Pesticide Programs (7504C) 
U.S. Environmental Protection Agency 
Room 266A, Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Attention: Mr. Daniel C. Kenny (7505C) 

FLUROXYPYR MHE 
PESTICIDE TOLERA.!"\!CE PETITION; NOTICE OF FILING- FLUROXYPYR MHE 
ON WHEAT, BARLEY Al'fD OATS 

Per our discussion, enclosed please find a hard copy and a disc containing the subject 
notice of filing to meet the requirements of the new FQPA. 

Contents of Submission 
• Transmittal document (this letter) 
• Pesticide Tolerance Petition; Notice of Filing 

Fluroxypyr MHE on Wheat, Barley and Oats 
(1 -3M HD/Formatted Disk)(WordPerfect 5.1/5.2 fom1atted) 

• Pesticide Tolerance Petition; Notice of Filing 
Fluroxypyr iviHE on V-lheat, Barley and Oats 
dated October 25, 1996 (8 pages) (1 copy) 

If you require further information, please contact me at the number listed below or 
Ms. Joyce Armstrong, Registration Assistant for this product, at (317) 337-4657. 

Sincerely, 

Rr::;:;~f~1 
Product Registration Manager 
U.S. Regulatory, Toxicology and 

Environmental Chemistry 
(317)-337-4686 
(317) 337-4649 (FAX) 
RFIJ/car 
Enclosures 

Fluroxypyr Notice of Filing I 0-25.doc 

; i 
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308/2E 
October I 7, 1996 

~. DowElanco Document Processing Desk 
Office of Pesticide Programs (7504C) 
U. S. Environmental Protection Agency 
Room 266A, Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Attention: Mr.Dan Kennyrfeam 23 (7505C) 

FLUROXYPYR i\·1ETHYLHEPTYL ESTER (MHE) 
PETITION FOR RESIDUE TOLERANCE ON WHEAT, BARLEY, AND OATS (PP 6F4772) 
D\TfORMATIVE SUMMARY REQUIRED BY THE 1996 FOOD QUALITY PROTECTION ACT (FQPA) 

Enclosed please find the subject tluroxypyr MHE infolinative summary. The format of this 
summary is based on the pyridaben time limited tolerance for an emergency exemption that 
appeared in the Federal Register on September 17, 1996. We trust that this summary meets the 
requirements of the new law. 

Contents of Submission 

• Transmittal document (this letter) 
• Informative Summary required by the FQPA of 1996 

Petition for Use ofFluroxypyr Methylheptyl Ester (l'vlHE) on Wheat. 
Barley, and Oats (PP 6F4772) 
dated October 7, 1996 (6 pages) (I copy) 

If you require further information, please contact me at thc.number listed below or 
Ms. Joyce Armstrong, Registration Assistant for this product. at (317) 337-4657. 

Sincerely, 

!!:!::i?:rr~11 
Product Registration Manager 
U.S. Regulatory, Toxicology and 

Environmental Chemistry 
(317) 337-4686 . 
(317) 33 7-4649 (F A.-X) 

RFB/car 

Enclosures 

Flurn.xyryr Info Sum l.tr ., 0-1 (>.doc 

I •. 
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INFORMATIVE SUMMARY ~ 
REQUIRED BY THE FQPA oF 1996 '•··· DowElanco 

PETITION FOR USE OF FLUROXYPYR METHYLHEPTYL ESTER (MHE) 
ON \\'HEAT, BARLEY, AND OATS (PP 6F4772) 

In compliance with Section 408 ( d)(2)(A) of the new Food Quality Protection Act, the 
following informative summary is intended to support the pesticide petition (PP 
6F4772) for use offluroxypyr MHE on wheat, barley, and oats. Fluroxypyr MHE (the 
active ingredient) and fluroxypyr (the acid equivalent) are the common names for 1-
methylheptyl (4-amino-3,5-dichloro-6-fluoro-2-pyridyloxyl)acetate and (4-amino-3,5-
dichloro-6-fluoro-2-pyridyloxy)acetic acid, respectively. Both the ester and acid fom1s 
of fluroxypyr have biological activity against various weed species. Fluroxypyr MH E 
is readily hydrolyzed to the acidic form; it undergoes a rapid hydrolysis to fluroxypyr 
in soil/water slurries with observed half-lives on the order of hours. Fluroxypyr is a 
nonphenoxy herbicide which induces auxin-type responses in susceptible broadleaf 
species. This new active ingredient is being proposed for registration as a post­
emergence broadleafweed control product on wheat, barley, and oats. In addition. 
permanent tolerances for combined residues of fluroxypyr MHE and its only significant 
metabolite fluroxypyr, free and conjugated, all expressed as fluroxypyr, in or on wheat. 
barley, and oats are being proposed in support of this new registration as follows: 0.5 
ppm (grain), I 0 ppm (straw and forage), 20 ppm (hay), and 0.5 ppm (aspirated grain 
fractions, wheat). Because residues of fluroxypyr MHE or fluroxypyr, free and 
conjugated, may occur in animal feeds derived from wheat, barley, and oats, the 
following meat and milk tolerances are also being proposed: 0.1 ppm (meat, fat. milk. 
and meat byproducts except for kidney) and 0.5 ppm (kidney). 

Toxicological Profile 

Acute Toxicitv. Fluroxypyr MHE has low acute toxicity. The rat oral LD50 is >~OUO 
mg/kg, the rabbit dermal LD50 is >2000 mglkg, and the rat inhalation LC50 is >I .J 
mg/1 (I 000 mg/cubic meter), the maximum attainable concentration. In addition, 
f1uroxypyr MHL is not a skin sensitizer in guinea pigs, has no dem1al irr:t;!t:cn in 
rabbits, and shows mild ocular irritation in rabbits. The end use formuldtion vf 
fluroxypyr MHE has a similar low acute toxicity profile. 

Subchronic Toxicitv. Fluroxypyr MHE showed a NOEL of I 000 mg/kg/Jay in a 90-
day nit dietary study and a 21-day rabbit dermal study. Ninety day feeding studies\\ ith 
fluroxypyr showed NOELs of 80 mg/kg/day (Wistar rats), 700 mg/kg/clay (Fischer 31'~ 
rats), 1342 mg/kg/day (male mice), and 1748 mg/kg/day (female mice). In a 4-weei-: 
dietary, range finding study with fluroxypyr in dogs the NOEL was >50 mg/kg/clay. 

' . 
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Teratology and Reproduction. Developmental studies in rats and rabbits were 
conducted with both fluroxypyr MHE and fluroxypyr. Studies with fluroxypyr MHE 
showed maternal and fetal NOELs of 300 mg/kg/day (rat) and 500 mg/kg/day (rabbit). 
Studies with fluroxypyr showed NOAELs in the rat of 250 mg/kg/day for maternal 
effects and 500 mg/kg/day for fetal effects and a NOEL in the rabbit of 250 mg/kg/day 
for both maternal and fetal effects. These studies show that fluroxypyr and fluroxypyr 
MHE are not teratogenic nor will they interfere with in utero development. Two multi­
generation reproduction studies were conducted with fluroxypyr in rats. The first in 
Wistar rats showed no effect on fertility or reproductive performance and had a 
NOAEL of 500 mg/kg/day (highest dose tested). The second study in Sprague-Dawley 
rats showed a parental NOEL for systemic effects of 100 mglkg/day in male rats and 
500 mg/kg/day in female rats. The NOEL for reproductive effects was 750 mg/kg/day 
for males and 1000 mglkg/day for females (highest dose tested). The NOEL for 

. neonatal effects was 500 mg/kg/day. 

Chronic Toxicitv. Based on chronic testing with fluroxypyr in the mouse, dog, and rat 
(two studies), a reference dose (RID) of0.8 mg/kg/day is proposed for fluroxypyr and 
fluroxypyr MHE. The RID has incorporated a 1 00-fold safety factor to the NOEL 
found in the rat chronic test. NOELs found in the chronic dietary studies are as 
follows: 150 mg/kg/day (dog). 300 mg/kg/day (mouse), 80 mg/kg/day (Wistar rats), 
100 mg/kg/day (male Fischer 344 rats), and 500 mglkg/day (female Fischer 344 rats). 

Carcinogenicitv. Using the Guidelines for Carcinogen Risk Assessment published 
September 24, 1986 (51 FR 33992), it is proposed that fluroxypyr and fluroxypyr MHE 
be classified as Group E for carcinogenicity (no evidence of carcinogenicity) based on 
the results of carcinogenicity studies in two species. There was no evidence of 
carcinogenicity in an 18-month mouse feeding study and a 24-month rat feeding study 
at all dosages tested. The NOELs shown in the mouse and rat oncogenicity studies 
were 1000 and 320 mglkg/day. respectively. A maximum tolerated dose was achif'ved 
at the top dosage level tested in both of these studies based on excessive renal toxil_;ity. 
Thus, the doses tested are adequate for identifying a cancer risk. Accordingly, a c<:ncer 
risk assessment is not needed. 

Mutagenicitv. Short term assays for genotoxicity consisting of a bacteria: re·.'erse 
mutation assay (Ames test), an in vitro assay for cytogenetic damage uri'lg •he Chirf'St' 
hams_te_r ovary cells, an in vitro chromosomal aberration assay using rat iy111phocytes, 
and an in vivo cytogenetic assay in the mouse bone marrow (micronucleus test) ha·;e 
been conducted with fluroxypyr MHE. These studies show a Jack of genotoxicity. h 
addition, short term assays for genotoxicity consisting of an Ames metabolic activa~ion 
test, point mutations at the HGPRT -Locus of Chinese hamster ovary cells, in vivo and 

Crcotcd: RFB/1017/96 
FN: Fl~roxypyr Info Sum I 0-16.doc 



INFORMATIVE SUMi\·tARY (continued) 
October 16, 1996 

Page 3 of6 

in vitro chromosomal aberrations in the Chinese hamster ovary cells, unscheduled 
DNA synthesis in human embryonic cells, and an assay in mouse lymphoma cells have 
been conducted \Vith fluroxypyr. The weight of evidence also indicates a lack of 

genotoxicity. 

Metabolism. Both fluroxypyr and fluroxypyr MHE have been evaluated in rat 
metabolism studies. In summary, these studies show that fluroxypyr MHE is rapidly 
hydrolyzed and the fate of the hydrolysis products, fluroxypyr and 1-methylheptanol, 
are independent of whether they were given as the ester or the acid. Fluroxypyr, per·se, 
was extensively absorbed and rapidly excreted principally unchanged in the urine. 1-

·Metl:lylheptanol also was rapidly absorbed and rapidly eliminated. Repeated 
admn~•~·-,.~tion of fluroxypyr MHE was not associated with accumulation in tissues. 
Also, the metabvharn. :=!nd pharmacokinetics of methylheptanol are comparable to that 
of the methylheptyl portion of fluroxypy1· MH.E. · 

Fluroxvpvr MHE and Fluroxvpvr Bioequivalencv. Administration of fluroxypyr, as 
the acid or methylheptyl ester, in a variety of toxicological studies has produced similar 
effects. The principal response to sufficiently high dosages, whether administered over 
the short-term or, in some cases, over a lifetime, was nephrosis. Fluroxypyr is an 
organic acid that is actively excreted into the urine by the kidney. Thus, the target 
organ and dose response relationship for fluroxypyr toxicity are entirely consistent with 
the data on the toxicokinetics of fluroxypyr. Metabolism studies have shown that 
fluroxypyr ivlHE is rapidly and completely hydrolyzed to fluroxypyr acid and 
methylheptanol. 

Endocrine Effects. There is no evidence to suggest that fluroxypyr and fluroxypyr 
HJYlE have an effect on any endocrine system. 

Aggregate Exposure 

Dietarv. An over estimation of dietary exposure from use of fluroxypyr MHE on 
wheat, barley, oats is determined by basing the TMRC on the conservative assumptiOns 
tha! all cereal grain commodities will have tolerance level residues of fl'.!Dxypyr and 
that 100% ofthe wheat, barley, and oat crops grown in the U.S. are treated w;th 
fluroxypyr MHE. The TMRC is obtained by multiplying the tolerance re.:;Jdt.:e levels 
by the consumption data which estimates the amount of crops and relat"!'ff-:-odstufr~ 
consumed by various population subgroups. There are no other establi~lu::J U.S. 
tolerances or exemption from tolerances for fluroxypyr MHE and no other register~c! 
uses for fluroxypyr MHE on food or feed crops in the United States. The use of a 
tolerance level and 1 00% of crop treated clearly results in an overestimate of huma 11 

Created: RFB/J 017/% 
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INFOR.MA TIVE SUMMARY (continued) 
October 16, 1996 

Page 4 of6 

exposure and a safety determination for the use of fluroxypyr MHE on wheat, barley, 
and oats that is based on a conservative exposure assessment. 

Drinking Water and Non-Occupational. Other potential sources of exposure of the 
general population to residues of pesticides are residues in drinking \vater and exposure 
from non-occupational sources. Based on the available environm-ental studies 
conducted with fluroxypyr MHE and fluroxypyr wherein the properties of these 
materials show little persistence in the soil environment, there is no anticipated 
exposure to residues of fluroxypyr MHE and fluroxypyr in drinking water. In addition, 
there is no established Maximum Concentration Level for residues of fluroxypyr ivtHE 
and fluroxypyr in drinking water. There are no other uses currently registere~ · _.. 
fluroxypyr MHE and fluroxypyr. The proposed use on wheat, barle~~a;:l&J-<:.~<ilS mvolves 
application of fluroxypyr MHE to crops grown in ai!J!gti.c.ulJ.u!"'C'6i\'Ironment. Thus. 
the potential for non-occupationalcxposure- to the general population is not expected to 
be significant. 

Cumulative Effects. The potential for cumulative effects of fluroxypyr MHE and 
fluroxypyr and other substances that have a common mechanism of toxicity is also 
considered. There is no reliable information to indicate that toxic effects produced by 
fluroxypyr MHE and fluroxypyr would be cumulative with those of any other pesticide 
chemical. Thus it is appropriate to consider only the potential risks of fluroxypyr ivl HE 

. and fluroxypyr in an aggregate exposure assessment. 

Safety Determinations 

U.S. Population in General. Using the conservative exposure assumptions and the 
proposed RID, the dietary exposure to Ouroxypyr MHE usc on wheat, bariey. and oats 
will utilize 0.2% ofthe RID for the U.S. population. EPA generally has no concern for 
exposures below 100% of the RID because the RID represents the level at or below 
which dail~ aggregate dietary exposure over a lifetime will not pose appreciable ri::ks 
to human health. Since there are no anticipated residues in drinking water or from 
other non-occupational sources and no reliable information exists on cumulative eifCcts 
due to common mechanism oftoxicity, the aggregate exposure to fluro::~'~T MHE is 
adequately represented by the dietary route. Thus, it ·is clear that there is rea!:>onab;c 
certainty that no harm will result from aggregate exposure to fluroxypyr M H ~ residues 
on wheat, barley·, and oats. 

Infants ·and Children. In assessing the potential for additional sensitivity of infants a.1d 
children to residues of fluroxypyr MHE, data from developmental toxicity studies i:-1 
rats and rabbits and a 2-generation reproduction study in the rat are considered. The: 
developmental toxicity studies are designed to evaluate adverse effects on the 

Created: RFB/1 017/96 
FN: Fluroxypyr Info Sum 10-16.doc 
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INFOR.MA TIVE SUMi\·tARY (continued) 
October 16, 1996 

Page 5 of6 

developing organism resulting from pesticide exposure during prenatal development. 
Reproduction studies provide information relating to effects from exposure to the 
pesticide on the reproductive capability and potential systemic toxicity of mating 
animals and on various parameters associated with the well-being of pups. 

FFDCA Section 408 provides that EPA may apply an additional safety factor for 
infants and children in the case of threshold effects to account for pre- and post-natal 
toxicity and the completeness of the database. Based on the current toxicological data 
requirements, the database for fluroxypyr MHE relative to pre- and post-natal effects 
for children is complete. Further, for fluroxypyr MHE, the NOEL in the chronic 
feeding studies which was used to calculate the RID (0.8 mg/kg/day) is already lower 
than the NOELs from the developmental studies in rats and rabbits by a factor of more 
than 3. 

Concerning the reproduction studies in rats, the pup effects shown at the highest dose 
tested (1000 mg/kg/day) were attributed to maternal toxicity. Therefore, it is 
concluded that an additional uncertainty factor is not needed and that the RID at 0.8 
mg/kg/day is appropriate for assessing risk to infants and children. 

As noted above for the general U.S. population, aggregate exposure for infants and 
children will result from the dietary (i.e. not drinking water or non-occupational) route 
of exposure. In addition, there is no reliable information that shows cumulative effects 
based on a common mechanism of toxicity for infants and children. Using the 
conservative exposure assumptions previously described. the percent RID utilized by 
the aggregate dietary exposure to residues of fluroxypyr MHE on wheat, barley. and 
oats is 0.6% for children I to 6 years old, the most sensitive population subgroup. 
Thus, based on the completeness and reliability of the toxicity data and the 
conservative exposure assessment, it is concluded that there is a reasonable certainty 
that no harm will result to infants and children from aggregate exposure to fluroxypyr 
MHE residues on wheat, barley, and oats. 

Other Considerations 

The metabolism of fluroxypyr MHE in plants (wheat) and animals (goars anci pouJory) 
is adequately understood for the purposes of this tolerance. A rotational cmD study 
showed no carry·over of significant fluroxypyr MHE related residues in r2:J::-:sentatt·:: 
test crops except for cereal grains for which tolerances are being proposea. Magnitude 
ofres.idue studies were conducted for wheat, barley, and oats. Residues of fluroxy1)yr 

MHE did not concentrate in process fractions in samples treated at a 7.5X applicaticr: 
rate. There is a practical method (GC with MS detection) for measuring levels of 
fluroxypyr MHE in or on food with a limit of detection that allows monitoring of food . . 

Created: RFB/10/7/% 
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INFORMATIVE SWviMARY (continued) 
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with residues at or above the levels set for the proposed tolerances. Fluroxypyr has 
been tested through the FDAs Multiresidue Methodology, Protocols C, D. and E. The 
results have been published in the FDA Pesticide Analytical Manual, Volume I. There 
are no Codex maximum residue levels established for residues of fluroxypyr MHE on 
any food or feed crop. 

Conclusion 

A permanent tolerance in connection with the FIFRA Section 3 registration for use of 
fluroxypyr MHE on wheat, barley, and oats meets the requirements of the new Food 
Quality Protection Act and thus should be established. 

The undersigned, Robert F. Bischoff, Product Registration Manager, DowElanco, on 
behalf of DowElanco agrees that the above summary or any information it contains 
may be published as a part of the notice of filing of the petition to be published under 
FFDCA Section 408 and as part of a proposed or final regulation issued under the same 
Section. 

Robert F. Bischoff L 

Product Registration Manager 
DowElanco 

Created: RFB/1 017/?6 
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308/2E 
October 16, 1996 

Document Processing Desk 
Office ofPesticide Programs (7504C) 
U. S. Environmental Protection Agency 
Room 266A, Crystal Mall 2 ,_ --
1921 Jefferson Davis Highway 
Arlington, VA 22202 

~" DowElanco 

Attention: Mr. Adam He) ,.,·arti'Tcam 13 (7505G) T-e ~ Z 3 

FLUROXYPYR METHYLHEPTYL ESTER (MHE) 
PETITION FOR RESIDUE TOLERANCE ON WHEAT, BARLEY, AND OATS (PP 6F4772) 
rNFOR.MATIVE SUMivtARY REQUIRED BY THE 1996 FOOD QUALITY PROTECTION ACT (FQPA) 

Enclosed please find the subject fluroxypyr MHE informative summary. The format of this 
summary is based on the pyridaben time limited tolerance for an emergency exemption that 
appeared in the Federal Register on September 17, 1996. We trust that this summary meets the 
requirements of the new law. 

Contents of Submission 

• Transmittal document (this letter) 
• Informative Summary required by the FQPA of 1996 

Petition for Use of Fluroxypyr Methylheptyl Ester (MHE) on WheaL 
Barley, and Oats (PP 6F4772) 
dated Octo be; 7, I 996 ( 6 pages) (I copy) 

If you require further information, please contact me at the number listed below or 
Ms. Joyce Armstrong, Registration Assistant for this product. at (317) 337-4657. 

Sincerely, 

~~c;:-~~11 
Robert F. Bischoff 
Product Regis~ation Manager 
U.S. R~::gulatory, Toxicology and 

Environmental Chemistry 
(317) 337-4686 . 
(317) 337-4649 (FA--X) 

RFB/car 

Enclosures 

Fluroxyryr Info Sum l.tr I 0-1 (J.(Ioc 



lndianap<~li~. IN ""1'~(,~-105·1 

INFORMATIVE SUMMARY ~ . 
REQUIRED BY THE FQPA oF 1996 'U .. , DowElanco 

PETITION FOR USE OF FLUROXYPYR METHYLHEPTYL ESTER (MHE) 
ON \\'HEAT, BARLEY, AND OATS (PP 6F4772) 

In compliance with Section 408 (d)(2)(A) of the new Food Quality Protection Act, the 
following infom1ative summary is intended to support the pesticide petition (PP 
6F4772) for use offluroxypyr MHE on wheat, barley, and oars. Fluroxypyr MHE (the 
active ingredient) and fluroxypyr (the acid equivalent) are the common names for 1-
methylheptyl ( 4-amino-3,5-dichloro-6-fluoro-2-pyridyloxyl)acetate and ( 4-amino-3,5-
dichloro-6-fluoro-2-pyridyloxy)acetic acid, respectively .. Both the ester and acid forms 
of fluroxypyr have biological activity against various weed species. Fluroxypyr MHE 
is readily hydrolyzed to the acidic form; it undergoes a rapid hydrolysis to fluroxypyr 
in soil/water slurries with observed half-lives on the order of hours. Fluroxypyr is a 
nonphenoxy herbicide which induces auxin-type responses in susceptible broadleaf 
species. This new active ingredient is being proposed for registration as a post­
emergence broadleafwec:d control product on wheat, barley, and oats. In addition, 
permanent tolerances for combined residues of fluroxypyr MHE and its only significant 
metabolite fluroxypyr, free and conjugated, all expressed as fluroxypyr, in or on wheat, 
barley, and oats are being proposed in support ofthis new registration as follows: 0.5 
ppm (grain), I 0 ppm (straw and forage), 20 ppm (hay), and 0.5 ppm (aspirated grain 
fractions, wheat). Because residues of fluroxypyr MHE or fluroxypyr, free and 
conjugated, may occur in animal feeds derived from wheat, barley, and oats·, the 
following meat and milk tolerances are also being proposed: 0.1 ppm (meat, fat. milk, 
and meat byproducts except for kidney) and 0.5 ppm (kidney). 

Toxicological Profile 

Acute Toxicitv. Fluroxypyr MHE has low acute toxicity. The rat oral LD50 is >5000 
mg/kg, the rabbit dermal LD50 is >2000 mgfk:g, and the rat inhalation LC50 is> 1.0 
mg/1 (1000 mg/cubic meter), the maximum attainable concentration. In addition, 
fluroxypyr MHE is not a skin sensitizer in guinea pigs, has no dem1al irritation in 
rabbils, and shows mild ocular irritation in rabbits. The end use fom1Ulation of 
fluroxypyr MHE has a similar low·acute toxicity profile. 

Subc~cmic Toxicity. Fluroxypyr MHE showed a NOEL of I 000 mg/kg/day in a 9U­
day rat dietary study and a 21-day rabbit dermal study. Ninety day feedin~ studies wit}; 
fluroxypyr showed NOELs of 80 mg/kg/day (Wistar rats), 700 mgfk:g/day (Fischer :-;44 
rats), 1342 mg/kg/day (male mice), and 1748 mg/kg/day (female mice). In a 4-week 
dietary, range finding study with fluroxypyr in dogs the NOEL .was >50 mg/kg/day. 



INFORiviA TIVE SUMMARY (continued) 
October 16, 1996 

Page 2 of6 

Teratology and Reproduction. Developmental studies in rats and rabbits were 
conducted with both fluroxypyr MHE and fluroxypyr. Studies with fluroxypyr MHE 
showed maternal and fetal NOELs of 300 mg/kg/day (rat) and 500 mg/kg/day (rabbit). 
Studies with fluroxypyr showed NOAELs in the rat of 250 mg/kg/day for maternal 
effects and 500 mg/kg/day for fetal effects and a NOEL in the rabbit of 250 mglkg/day 
for both maternal and fetal effects. These studies show that fluroxypyr and fluroxypyr 
MHE are not teratogenic nor will they interfere with in utero development. Two multi­
generation reproduction studies were conducted with fluroxypyr in rats. The first in 
Wistar rats showed no effect on fertility or reproductive performance and had a 
NOAEL of 500 mg/kg/day (highest dose tested). The second study in Sprague-Dawley 
rats showed a parental NOEL for systemic effects of 100 mg/kg/day in male rats and 
500 mg/kg/day in female rats. The NOEL for reproductive effects was 750 mglkg/day 
for males and 1000 mg/kg/day for females (highesrdose tested). The NOEL for 
neonatal effects was 500 mg/kg/day. 

Chronic Toxicitv. Based on chronic testing with fluroxypyr in the mouse, dog, and rat 
(two studies), a reference dose (RID) of 0.8 mglkg/day is proposed for fluroxypyr and 
fluroxypyr MHE. The RID has incorporated a I 00- fold safety factor to the NOEL 
found in the rat chronic test. NOELs found in the chronic dietary studies are as 
follows: 150 mg/kg/day (dog), 300 mglkg/day (mouse), 80 mg/kg/day (\Vistar rats), 
100 mg/kg/day (male Fischer 344 rats), and 500 mglkg/day (female Fischer 344 rats). 

CarcinogenicitY. Using the Guidelines for Carcinogen Risk Assessment published 
September 24, 1986 (51 FR 33992), it is proposed that fluroxypyr and fluroxypyr MHE 
be classified as GroupE for carcinogenicity (no evidence of carcinogenicity) based on 
the results of carcinogenicity studies in two species. There was no evidence of 
carcinogenicity in an IS-month mouse feeding study and a 24-month rat feeding study 
at all dosages tested. The NOELs shown in the mouse and rat oncogenicity studies 
were 1000 and 320 mg/kg/day, respectively. A maximum tolerated dose. was achieved 
at the top dosage level tested in both ofthese studies based on excessive renal toxicity. 
Thus, the doses tested are adequate for identifying a cancer risk. Accordingly, a car1ctr 
risk assessment is not needed. 

Mutagenicitv. Short term assays for genotoxicity consisting of a bacterial r .::\·erse 
mutation assay (Ames test), an in vilro assay for cytogenetic damage usir.~ ~!1:: Chillese 
hams!e~ ovary cells, an in vitro chromosomal aberration assay using rat lymphocytes, 
and an in vivo cytogenetic assay in the mouse bone marrow (micronucleus tes~) have 
been conducted with fluroxypyr MHE. These studies show a lack of genotoxicity. In 
addition, short term assays for genotoxicity consisting of an Ames metabolic activation 
test, point ~1_utations at the HGPRT-Locus of Chinese hamster ovary cells, in vivo afl(l 

Created: RFIJ/10/7/% 
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in vitro chromosomal aberrations in the Chinese hamster ovary cells, unscheduled 
DNA synthesis in human embryonic cells, and an assay in mouse lymphoma cells have 
been conducted with'fluroxypyr. The weight of evidence also indicates a Jack of 

genotoxicity. 

Metabolism. Both fluroxypyr and fluroxypyr MHE have been evaluated in rat 
metabolism studies. In summary, these studies show that fluroxypyr MHE is rapidly 
hydrolyzed and the fate of the hydrolysis products, fluroxypyr and 1-methylheptanol, 
are independent of whether they were given as the ester or the acid. Fluroxypyr, per se, 
was extensively absorbed and rapidly excreted principally unchanged in the urine. 1-
Methylheptanol also was rapidly absorbed and rapidly eliminated. Repeated 
administration of fluroxypyr MHE was not associated with accumulation in tissues. 
Also, the metabolism and pharmacokinetics.ofmethylheptanol are comparable to that 
of the methylheptyl portion of fluroxypyr MHE. 

Fluroxypvr MHE and Fluroxvovr Bioequivalencv. Administration of fluroxypyr, as 
the acid or methylheptyl ester, in a variety of toxicological studies has produced similar 
effects. The principal response to sufficiently high dosages, whether administered over 
the short-term or, in some cases, over a lifetime, was nephrosis. Fluroxypyr is an 
organic acid that is actively excreted into the urine by the kidney. Thus, the target 
organ and dose response relationship for fluroxypyr toxicity are entirely consistent with 
the data on the toxicokinetics of fluroxypyr. Metabolism studies have shown that 
fluroxypyr MHE is rapidly and completely hydrolyzed to fluroxypyr acid and 
methylheptanol. 

Endocrine Effects. There is no evidence to suggest that fluroxypyr and fluroxypyr 
HME have an effect on any endocrine system. 

Aggregate Exposure 

Dietarv. An over estimation of dietary exposure from use of fluroxypyr l'VlHE on 
wheat, barley, oats is determined by basing the Tiv1RC on the conservative assump·ions 
that all cereal grain commodities will have tolerance level residues of fluroxypyr anJ 
that 100% ofthe wheat, barley, and oat crops grown in the U.S. arc treated with 
fluroxypyr MH~. The TMRC is obtained by multiplying the tolerance 1 esiJw.: leve-ls 
by the consumption data which estimates the amount of crops and relate.:! :uv.!stuff:; 
consumed by various population subgroups. There are no other established U.S. 
tolerances or exemption from tolerances for fluroxypyr MHE and no othe-r re-gistered 
uses for fluroxypyr MHE on food or feed crops in the United States. The usc of a 
tolerance level and 100% of crop treated clearly results in an overestimate ofhuman 

. Created: RFI.l/1017/96 
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exposure and a safety determination for the use of fluroxypyr MHE on wheat, barley, 
and oats that is based on a conservative exposure assessment. 

Drinking Water and Non-Occupational. Other potential sources of exposure of the 
general population to residues of pesticides are residues in drinking water and exposure 
from non-occupational sources. Based on the available environmental studies 
~onducted with fluroxypyr MHE and fluroxypyr wherein the properties of these 
mav'!rials show little persistence in the soil environment, there is no anticipated 
expostr:e to residues of fluroxypyr MHE and fluroxypyr in drinking water. In addition, 
there is no established Maximum Concentration Level for residues of fluroxypyr MHE 
and fluroxypyr in drinking water. There are no other uses currently registered for 
fluroxypyr MHE and fluroxypyr. The proposed use on wheat, barley, and oats involves 
application of fluroxypyr .iVIHE to crops grown in an agriculture environment. Thus, 
the potential for non-occupational exposure to the general population is not expected to 
be significant. 

Cumulative Effects. The potential for cumulative effects of fluroxypyr MHE and 
fluroxypyr and other substances that have a common mechanism of toxicity is also 
considered. There is no reliable information to indicate that toxic effects produced by 
fluroxypyr MHE and fluroxypyr would be cumulative with those of any other pesticide 
chemical. Thus it is appropriate to consider only the potential risks of fluroxypyr M HE 
and fluroxypyr in an aggregate exposure assessment. 

Safety Determinatim~s 

: u.S. Population in General. Using the conservative exposure assumptions and the 
proposed RID, the dietary exposure to fluroxypyr MHE use on wheat, barlev. and oats 
will utilize 0.2% of the RID for the U.S. population. EPA generally has no ~oncem for 
exposures below I 00% of the RID because the RID represents the level at or below 
which daily aggregate dietary exposure over a lifetime will not pose appreciable risks 
to human health. Since there are no anticipated residues in drinking water or from 
other non-occupational sources and no reliable infom1ation exists on cumulative er:-~c 1 :, 
due w common mechanism of toxicity, the aggregate exposure to fluroxypyr M HE i:; 
ddequately represented by the dietary route. Thus, it is clear that there is reasonable 
certainty that no ham1 will result from aggregate exposure to fluroxypyr MH L resiclues 
on wheat, barley; and oats. 

~~n!anis--arid-Ch.ildren. In assessing the potential for additional sensitivity 
0

; in:ants and 
__ __-children to r~srdues of fluroxypyr MHE, data from developmental toxicity studies i;

1 
--~ rats and rabbrts an~ a 2-generation reproduction study in the rat are considered. The 

developmen~a.l toxrcity studies are designed to evaluate adverse effects on the 
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developing organism resulting from pesticide exposure during prenatal development. 
Reproduction studies provide information relating to effects from exposure to the 
pesticide on the reproductive capability and potential systemic toxicity of mating 
animals and on various parameters associated with the well-being of pups. · 

FFDCA Section 408 provides that EPA may apply an additional safety factor for 
infants and children in the case of threshold effects to account for pre- and post-na_ttt! 
toxicity and the completeness of the database. Based on the current toxicological data 
requirements, the database for fluroxypyr MHE relative to pre- and post-natal effects 
for children is complete. Further, for fluroxypyr MHE, the NOEL in tht chronic 
feeding studies which was used to calculate the RID (0.8 mg/kg/day) is already lower 
than the NOELs from the developmental studies in rats and rabbits by a factor of more 
than 3. 

Concerning the reproduction studies in rats, the pup effects shown at the highest dose 
tested ( 1000 mglkg/dayJ were attributed to matemal toxicity. Therefore, it is 
concludnd th:lt an additional unc~.Xi:;l)nty factor ri:£ not needed and that the RID at 0.8 
mg/kg/day is ttwropriatc for assessing risk'<() iuhms and children. 

As noted above for the genc:-a!)).S. popdalion, aggregate exposure for infants and 
children will result from the dietary ti.e. no; ~rin~ing water or non-occupational) route 
of exposure. In addition, there is no reliable i'riforr'«~j8r:; tjlat shows cumulative effects 
based on a common mechanism of toxicity for infants JI·::J :.. /.;'h-.rc:.-.JIJsing the 

conservative exposure assumptions ~reviously descri~~~ thepe,:cc.t'~~1J1!?-t<:~,~W 
the aggregate dietary exposure to residues of fluroxypyr JVlHE on wheaL, bart~ ... ---1..........__ 
oats is 0.6% for children 1 to 6 years old. the most sensitive population subgroup. ----------
Thus, based on the completeness and reliability of the toxicity data and the 
conservative exposure assessment, it is concluded that there is a reasonable certainty 
that no harm will result to infants a:1d children from aggregate exposure to fluroxypyr 
MHE residues on wheat, barley, and oats. 

Other Considerations 

The metabolism offluroxypyr MHE in plants (wheat) and animals (goats and poultry) 
is adequately understood for the purposes of this tolerance. A rotationa: crop study 
showed no carryover of significant fluroxypyr MHE related residues in rp.rrf':entat:ve 
test crops except for cereal grains for which tolerances a~e being propv~ed. ;.1agnitucif' 
of residue studies were conducted for wheat, barley, and oats. Residues ot r1l:rGxypyr 
MHE did not concentrate in process fractions in samples treated at a 7.5X application 
rate. There is a practical method (GC with MS detection) for measuring levels of 
fluroxypyr MHE in or on food with a limit of detection that allows monitoring of fc,od 
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with residues at or above the levels set for the proposed tolerances. Fluroxypyr has 
been tested through the FDAs Multiresidue Methodology, Protocols C, D. and E. The 
results have been published in the FDA Pesticide Analytical Manual, Volume I. There 
are no Codex maximum residue levels established for residues of fluroxypyr MHE on 
any food or feed crop. 

Conclusion 

A permanent tolerance in connection with the FIFRA Section 3 registration for use of 
flwoxypyr MHE on wheat, barley, and oats meets the requirements of the new Food 
Quality Protection Act and thus should be established. 

The undersigned, Robert F. Bischoff, Product Registration Manager, DowElanco, on 
behalf of DowEianco agrees that the above summary or any information it contains 
may be published as a part of the notice of filing of the petition to be published under 
FFDCA Section 408 and as part of a proposed or final regulation issued under the same 
Section. · 

Robert F. Bischoff 
Product Registration Manager 
DowEianco · 
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August 23, 1996 

Document Processing Desk 
Office of Pesticide Programs (7504C) 
U. S. Environmental Protection Agency 
Room 266A, Cl)'Stal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

6" DowElanco 

Attention: Ms. Joanne I. Miller/PM-23 (7505C) 

FLURO.A'YPYR: PP#6F4772 
EPA FILE SYMBOL NUMBER: STARANE* F (62719-EIL) 
EPA FILE SYMBOL NUMBER: STARANE* EC (62719-EIA) 
RESPONSE TO DATA FORMAT DEFICIENCIES ON SUBMISSION DATED AUGUST r,. llllJ6 

Attached please find three copies of all corrections to the data fom1at deficiencies noted on ~·our L1:--; 

dated August 21, 1996. These corrections are listed below. 

Correction 

MISSING 
Pages 

111-156 

STATEMENT 
CORRECTED on 

GLP Page 3 
(Includes Revised 

Summary Page (IR of2). 
Study Title Page (I R of 
200), GLP P3ge ~1R), 

QA Page (4R), and 
addition of 
Page 4.1) 

MISSING 
. J>.age 86 

•Trademark o[DowElanco 

Volume No. 

Volume 19 
83-3 

Volume 44 
N/A 

Volume 49 
163-1 

A Developmental Toxicity Study in Rats \\·/Fiuroxypyr 
Methylheptyl Ester 

Schroeder, R.E. 
Studv ID: 93-4052 

iv1av 3. llJL)-4 
(K-13 7992-007) 

Phytotoxicity of Fluroxypyr iv1HE and its l\ktabolltcs Fluroxypyr. 
Methoxypyridine, and Pyridonol to Non-Target Terrestrial Pbnts 

Wright, J.P. Nov. 20. 1995 (Aug. 2:'. Ill%) 

Study ID: GH-C 3859 

Adsorption/Desorption Batch Equilibrium Partitioning of 
Methoxypyridine and Dichloropyridinol Metabolites of Fluro:--;ypyr 

Cleveland, C.B. 
Study ID: ENV95072 

Februarv 29. 1996 

GH-C 3X54 



ivls. Joanne I. Millcr/PM-23 (7505C) 
RESPONSE TO DATA FORMAT DEFICIENCIES 
ON SUBMISSION DATED AUGUST 6, 1996 
August 23, 1996 
Page 2 

Correction Volume No. 

MISSfNG 
Page 83 

Volume 60 
171-4(k) 

The Magnitude of Residue of Fluroxypyr in Wheat Following 
Postemergence Application of XRM-53 16 

Roberts, D.W. 
Study ID: RES95051 

July I 0, 1996 (July 24, 1996) 
GH-C 4063 

If you require.further information, please contact me at the number listed below or Joyce Annstrong, 
Registration Assistant for this product, at (3 I 7) 3 3 7-465 7. 

Sincerely, 

Robert F. Bischoff 
Product Registration ivtanager 
U.S. Regulatory, Toxicology and 

Environmental Chemistry 
(317) 337-4686 
(317) 337-4649 (FAX) 

RFB/jla 

Enclosures 
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Dc.:um:::nt Processing Desk (A.?PLi?ET:\)/G(a)(2) 1 

Office of Pesticide Programs (7504() 
U. S. EnvironmcnL11 Protection Ag_cncy 
Room 266A, Crystal Mall 2 

. 1921 JefTcrson Davis Highway 
r\rlin;tor:. VA 22202 

A!lcntion: Ms. Joanne I. Miller/Pl\:[-23 (7505() 

(.~_!. ::-!_Li~CJ~<\-PY~~ i'.-£2:-1-!·!1..~£PT'{L CST:=:R (\1:-::::;) 
EPA au:: SYMBOL ~'-'\_1\SER-3: 627!9-:'-2C'< 

! 440949- CJ) q) 

' 
c~ 

,-......; 
PETITION FOR PER..\·IANENT TOLE~ .. ANCE- rCR ·rLLfROXY"P't'R ;.-IETHYLHEPT'{L ffiTER 
(~fHE) RESIDUES ON WI-<EAT, BARLEY AND 0.:.. TS ..::.. 

Do•sC:l:lr:co is rcspcccfuily st:omit<i:tg Jil :l;Jplie<!tion !"i:>> nc·.·.' ;cg!;;trJ;io:t for St<~r;:nc F li·:r2;-.::dc 
(a technical product) and Starane EC herbicide (an end usc product for use on whe:Jt, bJrley. oJts. fJilow 
cropiJnd and non-cropland), which comains Ouro.\:yp;.T MHE. A petition for pennancnt tolerJnce for 
residues of Ouro:--.:ypyr .1\:H-IE and fh.tro.\.·ypyr on whc:-!t. bJrley and oats accompanies this application. 

f1. 

-:: 

A check to CO\"Cr p:::tition fees in rh~ amount of S61.950.00 (ch.::k # 53064046) has bee;-~ m:1iled under 
s.::par.:11c cover leiter dated Augt..:Sl 6. 1996. A complimemary copy is enclosed in the rransnntt:-~1 documenL 

Do's~!:tnco C::.>ir~.; 2pprO\':il of t!h! ~~clo~r~d pcrrn;1r.~~r iolci;l~:~ ~\it!on ~l1d acc~pt:11~·::: of th:: prop0scd 

Scc~:-:-:1 ~ r::~:~:~~:-::i·):!·S :~-:-:- S~Z'::'x.-~ ~ ~r··= s~:-:-?!~~r:: ::c ·=:-!a:::::-:.::::;:::- J2r::.:;::y J I. !9~-~~-

Volume I Transmin:.ll uucument (this lc:tcr) 
(Administrative) General Summaries for Public Rcle::~se (63) 

Appl;c:ttion for Pcsticit.lc, EPA Form 3570-J for St:Jranc F 

(OPP No. 243062) 

Application for Pesticide, EPA Form 8570-1 for StJranc EC 
(OPP No. 249024) 

Certific:ttion with Respect to Citation of Dat::1 for StJranc F 

Ccrtific::~tion with J~<:spect to Ci1arion of Dar:r for St:Jr:1ne EC 

Confidcnci:.ll St:1:cnu:nt of Formub entitled S!ar:-~nc F 
(BJ.;ic/627 1 ~-.'{..X-\JOG-24-96) (Pages J - 2) (! origi n:Jls) 

Confidential Sr:~rcmcnl of Formub entitled S::1r:-~nc EC 
(B:-~sic/G271~-X .. '~Xi05-J0-9G) (Pascs I ... 2) (2 orisin:ds) 

1 Four studies will oc !l:~gged to be ~bmi!lcd for 6(:1)(2) cons:c;:rJticn. 
• TrJdcmJrk of DowEla:;.::o 

·· · :~-: ·: · -·>. "· ·::.·- : ·:· ...,,·._.. - ... .: ... . ,.·• ··. ·· . .. . t;· ,._ .. • ..• :.t:L , . ·: -:. ,_ . 
~~=~~~i·;t;;;_~:~·~:~:~:::::":.:·_":~\~·~·::..~~iS:~~~~:i~-~ .. ~~ -: .· .... : ... ~~~.~.. •·J",•.··=-· ... ... - ..•. ~···· 
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S::.CTIO~ :>FORST A::tr\~s F (TEGrNlCAL) Ai'.U ST A.RANE !:C (E;-;"D-USE) 

.'\ug.usi 5, 1996 
Page 2 

Volume 1 (conr'd) ComplimentarJ Copy: DowEI:lllco letter to EPA dJted 
August 6, 1999. with check# 5306:l0-l6 10 co,·er Tolcra= Fees. 

Proposclll:lbel entitled St3r:.J.nc F (TcchrucJ) 
(B2.AJStarane F/PropScc:J/07 -11-96) (Pages I - 2) (5 ccpies) 

Propo_:;cu bhcl cntit!Lll Staran<: sC (End ISs.::) 
(824Jv'S!Jr:!:1C EC/Prc~Sc:·c~f:_;?.29-~ .. :6) :?::~· .:~ t - rO) ~5 C;.}p!·:s) 

(?ages l - l-S)( l copy) 

Petition for Permanent Ttdcr:n:cc f0r ~~-~;:·.::: 0f ~·.:~o:,~·-:.':·T \!HE a::d 
Fluro.'\·ypyr on \Vhe::H. i3Jrl:::y ::nJ O;liS 

lnch.:dcs Complimentary Copies of: 
Proposed labeling cntitkd StJra::c F (2 CJpies) 

(B2NStarJnc F/PropS:::c3/07-ll-%) (?;!ges I - 2) 
Proposed labeling entiiled SicrJ:!-.: EC (2 c..:-pi::;) 
(82.'\!St:JrJnc EC/PropSc6iiY7-29-96) {?:J,;e:; I - 10) 

Data Matrix for Fluro .... ·ypyr i\.fiiE (incim!::::s s1udies prc--iol!Siy 
suomittcd as \\·ell :1s swdies i;;::u-~ed "ilh ;his <;ub!:>is:;i.oJ~ da1cd 
.-\u;'.!St 5. 1 ':·~G) (?.1~:::5 ! · ~ \: ( 2 ·=·=~r::.-:: 

CPmplimcnt:.~ry Copy (:.dd~ :.t•;..:~:-.::;(:::!::1 ;:1:,•n:dtQJ; 10 l::c <luro:-;ypyr 

lvl!-l.E environmental fJt·~ proi:k): 
Aerobic Soil Met<Jbolism of PC-Fluro-':~T-~il-IE 

Ballatinc, Larry G. Ph.D. J:ml.l:ll}· 5. 1993 
Study 10: ENV920 15 Gf 1-C;;. 3033 
Pages: 1- 115 (I copy) (Guideline~ 162-3) 
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Volume 2 

Series 61 

Series 62 

Volt: me 4 
Series 63 

Volume 5 
Series 61 

Volume 6 

Series 62 

Yolum::: 7 
Scries-63 

lf'-/o~o30 I 

r_J l/-0 ~0303 

Contents 

Series 61: Product Identity and Composition of STARAN'F Herbicide 

PJterson. E.S. 

Stedy 10: GH-C # -11-l.S 
July 15. 19% 

(Conficer::i:!l ,\u:Jc!H:I·:at pgs 1-]S) 

~) cc~i·::sj 

Fluro:-.;;pyr-1-m'c!hylhepryl Ester Technical GrJdc of ;-\ciiYe Ingredicm 
(TG.-\1) . 

C!!:iOui. L.H. 
Study ill: GH-C;; -1141 

Pages: 1-77 

_; ,_,: :: ~ 2. I~\'):', 

(Confidcnti:JI ..-\!iachmcnt pgs 1-.316) 

(3 copies) 

Series 63: PhysiC<Jl-and Chemic;1! Ch:~rJct:::ristics of the Tec!u1iol 
G~dc oi Active Ingredient. Fluroxypyr-1-mcthyl !:cpryl Es;c:r 

Gi:Joui. L.H. J:..;;1c 25. I './J;) 

Study ID: GH-C '-109.3 

P:! ~;::s: 1- 150 ( 3 cc~;cs) 

Series 61: Product Identity and Compositio~1 of ST.-\R.-\0-'I:. Herbicide. An 

Emulisifiable Concentrate Formulation of Fl:J.ro:-.)--p)T-1-Methylheptyl 
Ester 

Paterson. E.S. 

Study ID: GH-C # 4061 

Pages: 1- S 

JulyS.l99G 

(Confidential All;Jchment pgs 1-47) 

(3 copies) 

Series 62: Analysis and Certification of Product T ngredients of the End­

Usc Product A.'RM-5.316. and Emulsifl;lblc Concentrate Conuining 
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G!!:!OI!i. L. 
Study ID: GH-C # -1033 
Pages: 1-27 

J!!!y !7. I':J'JG 
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Siuc:,- 10: FOR'>.30:5 I 
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Volume 12 
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Volume 13 
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i\!RID No. Contents 

Ev:!lu<"ltion of the Acute Toxicity of Fluro:-..:~T 1-methylh~i Ester to 
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:tid:. D.L. i!!. :~1 .1\·l:!rc:-t n. 19% 
s,:::::y ~D: DsCO-~S-3i)20. 

F!:no:-..:'PF l-?\!ethylhepryl Ester: Acute To:-ci.c:ity to tk Sh~i!e<!d 
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S1udy ID: /07-DO 
Pages: 1- 24 

b!tu::::_: l5. (t;·X, 

DECO-ES-296 I 
(3 cop~) 

Flu<0xypyr: .:l.cutc Toxicity 10 1he Sih·erside..Jf~nitfia bei)~"'ZZ 

2ocri. R.L. et. c:l 
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?~~·.::;: 1- 2(, (3 C•)p:.:-.;) 

c·c:;:-os!<iO:l Tc::i 
3cx:ri. R.L. ct. c1 
Study 10: 646-00 

Pages: 1- 28 

Feb~·-!. 199-! 
DECO-CS-26.!.! 

Janu.a.ry U, 19% 
DECO-fS.-2925 
(J copi:s) 

Fluroxypyr: Acute Flow-through Mollusc Shcli Deposilion Ts 

Boeri. R.L et.al 
Sllldy ID: 19S-DO (ES-2645) 
Pages: 1- 25 

Feb~3.199~ 

OECO-ES-26~5 

(3 copi~) 

Fluro.'\-ypyr: .Acute Toxicity to the Grass Shrin9. Pnpaemor.z!:2:5 pugiu 

l3ocri. R. L. et. nl 
St<Jdy iD: 197-DO (ES-26~3) 
P:lge5: J- 24 

FetrL--..'!'' ~4. 199~ 
DECO-ES-26-0 
(J copi:5) 

Fluro:•:ypyr 1-i\.·lethylhcptyl Ester: Acute To~ to the Gf255hrirnp. 
Pnlacmonetcs pttgio 

Bocri. R. L. et. at 
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Volume 15 
72-l 

~!_.; 

i\IRfD No. 

i'Vl:Jmm:Jii:m Toxicoloov 

Volume No. 
Cuiucli:;c 0o. 

V-:::'Jm::: 17 
82- t 

Volume 19 

3>3 

Volume 20 
N!A 

!\I RlD No. 

Contents 

Evaluation of the Chronic Toxicity of Fluro:.:ypyr 1-Methylheptyl Ester 
to the Daphnid, Daphnia mcgna STR'\US 

Kirk. H.D. er.al July 15, 1996 
Study ID: DECO-ES-30/9 

r.laycs, ivL A. 

Studv !D: DECO-ES-3 I )0 

P<1gcs: 1- 50 

Contents 

G: .::::)c·:-:.1. \i. :.·l.r:! 

:: .• :~y iD. !<.- i ::•;•;:- .. : ... ;,\, 7 

(3 copi:::s) 

iuly :; I, I 905 

(J copies) 

Fluro.,·ypyr: IS-~v!omh Dict.:Jf)' and Oncogenicity Study in CD-I i\·lice 

Cossc, P.F. et.al 
Study ID: K-129976-{)04 
P;~ges: l- 994 

July 20, 1993 

(3 copies) 

A De\·cloprncnt:ll Toxicity Study in lbts w/Fluroxypyr ivlctllylheptyl 

Ester 
Sch;oeder. RE. 
Study ID: 93---W52 
Pages: 1- ~6 I 

i\1:1:· 3. I ?9.! 
(K-137992-007) 

(3 copies) G'!o FOI p;:;g:::s) 

A R.1nge-Finding Study to E·;:JluJ!c the Dc\-.::lopm:::n!:ll To.~city Study 
of Fluro.-..)-pyr Mcthylheptyl Esler in the R.11 

Schroeder. R E. i\1:1)• J. I ')').J 

(K -I 3 /')')2-0(){,) Stm!y ID: 93--H):'il 
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Guideline No. 

Volume 21 
SJ-3(b) 

i\IRJD ;-\o. 

·--- :.----~ () :/' ,., ~ 7 .--: 
I o ::> •./J~iJ 

Contents 

Fluro:-..)·pyr .0.-lethyliteptyl Ester: Oral GaYage Teratology Study in New 
Ze:1land White Rabbits 

Lib.::racki, A. B .. cl. a! 
S:ud:; !0: K-! 3'?992-0!::; 

~;~:~-.:-;: ! - ~:·> 

i'l:!ay 2. I 9~1 G 

Fi~:~c ... ~y~yr .\1·:::~;~ :!~·:.:p:yl Clit:r: (J;;:I G:i\ .. -.~:: T-..:r:'~"-'!c·:::~· i;:-·.·~-~ -~tt.d\ ::1 \.-oi~::;1::: 22 
N/A · (':cw Zcal:lnd \Vhitc R:!bbits 

Volume 23 ( 1-2) 
·- SJ~ 

6(3){2) con;!tl?r.~:ion 

33-5 

Volume 25 

84-2 

• • • ~ • -..• > • .I 

Libcr<Jcki. A.B. zr. a! 

S:udy ID: :<-~~/99~-0!2 
?ages: 1- S5 (3 copi-:.s) 

Fluroxypyr: T\\·o Generation Dicta!)' Rep!"'X!uctivc Toxiciry Study in 
Sp;-:;gue-D:ml::y R:ns 

\-' ~>~ :1 1:1' lJ. Cl. c:l 
Study JD: K-1299/G-0 !2 

.O;:;c:;: 1- 99(i 

Fi::;::~-.:-r .3~~ ~;1i5- !-'intd ?..;;;'Oil 

Qu:Jst. j.f. ei.ul 
Study ID: K-129976-DOS(l) 

P<Jges: 1- 1553 

Muwgcnicity Test \\;th FlurO.\}'j)}T .Methylhcpt)·l Esrcr in the 

Salmonella -Escherichia Coli/il.-lammalian-Microsomc R~u-sc 1\.·lut:llion 
Assay Preincub<Jtion Method with a Confirmatory Ass:ty 

Lawlor. T. E. Dce::rnbcr 2X. I <)<J5 

Study 10: 1Gl:i4l:i-O-H2R (K-129976-0U:->) 

P~ges: 1- 33 (3 copi::s) 
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Volume 26 
s..;-2 

"' ~ o)•r ·-

Volume 23 
84-2 

I f I f r-.go 'i 7 j 
;._~-:u. I "'> . I 

I I v'-/f 

Volume 30 L L '-/ O '(' O 3 2., c{ 
NIA J 

Con1cn:s 

c\·alu:llion of Fluro·.,·ypyr !\k!hylhcptyl Ester in the Chinese Hams1er 
G-.·::=-:·-· C ~~ f/i: :·"?OX:i!i !:i ;:-:-C:;::ni !lC- P!lCSf~l:ur:L>(:5:-·I T r~! :!:!fl'!.:1 ~.: 

(CHO/HGPRT) Forward Mu1aiion Assay 
Linscom~. V.A. er.ol 
S1udy ID: K-137992-009 

Li:I5COlllbC. ,l,_ V. £:{. r.l 
S!udy ID: K-137992-010 

J:lillJ;ll)' 2.J. ! :)'.)(, 

(.J CGDiCS) 

hnuary 16. I 99t, 

Ev2lua1ion of Fluro:-.)-pyr i'vkthylheptyl Es1er in !he Mouse Bone 
\!:mow Micronucleus Test 

Li-:k. S.J. :?r.o! Janu:1ry I 5. 19% 
-S~:.:cy ID: :<:.-137992-011 

(.J copies) 

~l:..::-o.,:~yr .'.!~l:iy!:l~:Jtyl Es:o:i (F!ur0.,·ypyr ~-·lt-~E) :1:1d \:(:;~,y~!!::pt:::1o!: 
:. ::~:·~ :-:~s;-~ i:1 .':~~-::·:: Fi~.:::::: 3-11 ? .. :-!i' 

(:3 copies) 

A Review of the Mammalian Toxicity of Fluroxypyr and Fluroxy-pyr 1-
~lc!hylheptyl Es1er 

Eisenbrandt, D. L. July 31, 1996 
Study ID: 'f2.02-204-000-00I 
Pages: 1- 56 (3 copies) 

i\l:mlm:11i:lll Tu.xicoiO!,!Y (Enti-Ust:/Siar:Jnc £Cl 

Volur:1c So. 
Guideline No. 

Volume 31 
Sl-1 

Cun!t:n!.s 

X..~\!-5.3 JG: Acu!e OrJI Toxici1y S1udy in Fisch~r 344 f>..:Hs 

Cosse. P.F. er.r.l 
Stutlv ID: /'.·1-{)0531 G-OO I i\ 
P.1;cs: 1- 5 I 

November 20, 1992 

(}copies) 
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Volume No. i\IRJD No. 

Guiuclinc No. 

~ l -0' __ , 

Volume 3~ 
s ]-l 

Volume 36 
Sl-6 

, lt(·--.,_ ............... ....,)-' .. "'J •;:' ~..., ) ·--( :- '· ,:. u __, ../ ___) 

Contents 

Xfu\:1-5316: Acute Dermal Toxicity Study ia ~w Zealand ~lj~ 

Rabbits 
CosS<:. P.F. er.al 
St~!d:: !D: ?\.i-0053 !G-OO! D 

Beckman, i\!.J. e1.a! 

Stw~:-· IO: \l-005:.; !G-no2 
?<!gcs: i- .35 

X:R.i\1-5316: Primary Eye IrritJtion Study in }~-u· Zeaidnd U.':li"!l! 
R.1bbii5 

Cos.>e. P.r. er.nl 
Stt;dy ID: l'-.1-005.3 16-00IC 
Pag~s: 1- 16 (_)CO~} 

;{~\·f-53 !5: ?:i:n:-1;-y D~.=r:!~~l !r~:(:!~!oi; .St,_:C.~-~:1 :.:£:\\. Z~;~!.::.:·.c:::.1ti;~ 

?.:,;:ji:~ 

C'o,;s:: . . ·' . . _·:·.:::. 
Study ID: M-00531G-001B 
Pages: 1- 15 

X!Uvt-5316: Dennal Sensitization Potential m tllc Hanley A:Thiio 
Guinea Pig 

Co sse. P.F. er. a/ NovcciJer 20. 1992 
Study ID: M-{)05316-00JE 

Pages: J- 16 (3 copies) 
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Pbnt Protcct!nn 

Volume i\o. .i\IRTD No. 
Guideline ;-\o_ 

-Volume 37 

123-1 
Lf lfOrt o33 5 

Volume 38 

123-2 

~~o~~;~ 31~}- 2 L(-tf DitO 33 7 
f.(~)(Z) con...<iu<r~<iun. 

123-2 

Volume 41 
123-2 
6(~)(2) consiolcr:tli•m 

Volume 42 
123-2 

Contents 

E\·aiu.ating the EtTects of rluroxypyr-~·IHE on the Seedling Emcrgcnc.:: 
:!nd Vegetati\·e Vigor ofNon-T2rgct Terrcstri:Jl Plants 

Scin\·;~b_ D. :.:::·: 7. I '.i"X) 
-·',.... ....... 
"- :-i.-1._. :: •y\J:. _) 

Fluro:-.·ypyr 1-Methylhcptyl Ester: The To.\icir:-- to the 81L:c-Green r\lg:-1. 
_-I nr.!Jr.:>t:a ;los-cquc,; 

~!i!;!t:ZO~ D.P. c::.c:' 
Study ID: ES-3073 
Pages: 1-55 (3 cop!es) 

Fluro.\.;•pyr 1-i\.kthylheptyl Es:cr: Thc ·toxicity iO Sk;·!.-:o,:~- .. 11:: 

Ale.\:Jnder, \1)._f. 

Si:!:ly !D: 10-0.!-l 

fluro.\.·ypyr 1-;'l.:kthylilcp;yl Ester: The To.\iclly to tile .-\qe:~ii~ ''bni. 

Ducb\·.;:ed Lemma Gibba L.G-3 
Kirk. H.D. et.n! June -l. I<J'JG 

Study ID: ES-307~ 
Pages: 1-61 (.:> copies) 

Fluroxyp:T 1-Methylhcpryl Ester: The Toxicity to the Freshwater 

Diatom, Navicula pe/liculosa 

MilJZZO, D.P. er.a! 
Study ID: ES-3075 

Pages: 1- 56 

Junc-l. 1')')(, 

Fluroxypyr 1-!'vlethylheptyl Ester: The Toxicity to tl!:: Frc.sl!-.-.::tcr (ir:.:cn 

AlgJ. Selenastrum cnpricornulum PRl;\'TZ 
i\lill3z.z.o. D.P. el.r.l J•.n!c ~. I')')(, 

Study JD: ES-3076 

Pages: 1- 53 (J co;:>ics) 
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Volume No. i\IRID No. 
Guideline No. 

Volume 44 LfLf¢ 9'/CJ (/) L 
0!/A 

Volume ;\o __ 

Guideline No. 

.. -, ...... 
·:·:-.:.. 

Volume 46 

161-3 

Contents 

Evaluation of the PhytotoxicitY of 4-Amino-3,5-<lichloro-6-fluoro--2-
mctho:----ypyridinc to the green <JlgJc. Selenastrum copricornu!ILlll 
PRDITZ 

Ki::..:, 1:--LD. e1.nl 
S;.udy iD: DZ::CO-E~<~020 
P~':·:s: i- L:: 

0-:tobcr (- _ I 00 5 

Phytotoxicity of Fluroxypyr i--.tHE <Jnd its Metabolites Fluro:--;:p_.-r. 
1\.lcthoxypyridinc, Jnd Pyridinolto l"on-T:~rgct TcrrcstriJI PU::!ts 

\Vri~~n. J. P. :.::L ~:l 

Swciy JD: Gl--i-C 3::>50 
Pages: I- 200 (:J copi::s) 

T:·.·~ .-'..:;::·.:·:--~::; ::-·;·,c·i·_,;ys.i:: of :-i:.:rc-x:- :J~~ r :·.:c!hy!l~--~~·;:.! :::3! ::- ::;~j 

;:-:· .. :-·)':----:.·:;- ~·.: .. .:= .. ~ ·:! ~--- :=.~-·1; ~: .. ::: <·: 
(>c------:~:;:.i_ C_J_ :::: ~.-i 

S!~dy ID: ENV9!07'J 
Pages: ! -- 95 

GH-C;; :215:: 
(3 copies) 

Soil Photolysis of Fluro:\)"J))'f 1-~·!cthylheptyl Ester in N:Hur.;.l S.__mlight 

B:Jtzcr. F_ R_ et_ a! 

Study ID: ENV910SO 
Pages: I- 79 

\brch 3. !992 (July 31. i9'96) 
GH-C # 27!7R 
(3 copies) 

Yolumc47 
162--J 

l_l cto vo)_ ltrf( "T 1 b ..:;> 1 Amcrobic Aquatic Metabolism of Fluroxypyr Methylhcptyl E.sacr 

Ctc\·c!Jnd. (_!3_ ci.nl 

Study ID: G!V91075_! 
P:1~cs: I- I OS 

Ji!llC 2-1. I')')] 

Gfi--C !i :_;o::;::; 
(3 c0pic~) 
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P:1ge II 

En\·irc::l;ncnt:!l F:1tc (continued) 

Volume l"o. 
Cuiucline ;"/o. 

Volume .:13 
162-.:1 

Volume 50 
IG~-1 

i\lRlD No. 

LfJ[O r;o t..U;...., Yolwne 51 1 T o --' , 
164-1 

Yolwne 52· tj CftJ <t'b 3 V ~ 
165--t :1nd 72-6 

Volume 53 
N/A 

Contents 

Aerobic Aquatic Metabolism of Fluro:..·ypyr Methylhepryl Ester 

(Jc\·eland, C.B. er.af 

Study lD: ENV91075 
June 2..:. 19')3 

GH-C F. ~ 1li)S 

(:) CC;J;C;j 

.:\ds..:·;-ptic·n .. -'8~sorplio:1 ~;!tCii ::.: :_::: i~·:i u1n ~~n ll !oili ~tg of 
lvlctho:..-:--p:--ridine arid Chichlorc~~-ridinol Met;~bolitcs ofFluro.,:-pyr 

Cb·eland, C. B. er. of February 29, I ')9G 

:;,.,.:i·: !D: E0:V9 5012 

Pages: 1- 150 

Gf !-C ;; ~~;s.: 

(3 copies) 

Determin;-ttion ofResidues offlurO\)-pyr ((4-Amino-3.5-dichloro-G­

fiuoro-2-0\"}' Acetic Acid)Pyri'-.!i;;~). \ktho.\:yp~ rici1!~ ((-+-Amino-3.5-
dich!cro-6-fluoro-2-:ne!hoxy) ~-r!cir~~) ;-tnd 2.5-Dichlorcp~Tidinol ((-~­
i\mino3,5-<iichloro-6-fluoro-2-h~··:!ro.,-y) Pyridine) in Soil by (;-tpill:lry 
G:1s Chrom?.!O~I:lphy Usi:1g .\·1:-:ss Selective Dc!<:cti0n 

Terrcstrial Field Dissipation of FlurO\)'PF 

Poletika, N.N. et.af 

Study ID: ENV92023 
P;-tgcs: I- 392 

March 21. 19% 
GH-C # 3950 
(3 copies) 

The Bioconcent.Iation and Metabolism of Fluro:..-ypyr 1-Methylheptyl 
Ester by the R.1inbow Trout, Oncorhynchus mykiss \'.':Jib:Julll 

Rick. D.L et.af June 13. 1996 
Study ID: DECO-ES-2679 
P:1gcs: I~ 90 (3 copic.>) 

Em·ironm~ntal Assessmcnt/Summ:Hy of FlurO.\)'pyr 

Clc\"cland, CB. et. of 

Study ID: GH-C 4034 
P;-tgcs: 1-78 

July 2, I ')9(, 

(3 copies) 
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Rc~iuuc Chcmi~tn· 

Volume No. i'>JRJD No. 

Guiuclinc No. 

Volume 54 /IliA gO 3 5D 
165-1 TTU 

!71--l(b) 

Volume 56 L{.lf tJ f tJ j r;~ 
!7 !-4(c) 

Volume 57 
171-'l(c) 

Volume5S !,L (f(J ~03~ 
171-.:l(d) T _,I 

Volume 59 lf-1-fJ~O 3L',S 
171-.:l(c) ..J 

Contents 

A Confined Rotational Crop Siudy \\ith 1 •C-Fiuro:-.)'J)~T Methylheptyl 

Ester 
Y<Jckovich, P.R.. el.r.l 

Study iD: il.-fE:T920:57 
?~::;·.::.;: 1- 2j i 

Huskin, 1\1..-\. 
S•;!cy iD: ?,t:S9502:5 

?ages: 1- l-!2 

i'.·b:·· S. 19% 
GH-C?; ::;c;ss 
(:J co;;ies) 

i\.lay 29. 1996 
CH-C?; :J'.J5.: 
(J copies) 

Validation Report for the Detcm1ination of Residues of Fluro:-.;ypyr and 

F!u~oxypyr 1-l\lethylh:::ptyl Es•cr as the Acid Ec;uiv:-~k:ll in the Gr:Ji!l, 
For<!f•;_ Straw. :1nd Hay of \VI!;:~!. Barley, and Oa!s b~· (.Jpill.Jry G;1s 

Chro~t::Hogr.Jphy wi;h ;\.lass Seb:li,·;;: Detection 

Oldccrding. c.L. eud June.:. 1996 
S;::~:-· lD: ?.~S95l! S C~!-C:; .:o.:•J 

lnJ.:per:Jcnt LJbOr:1t0:)' V;~li•i:Hion of ;\lei hod GR.,\ I ~'l>.ll2-

Dc:ennin:Jtion of Residues oi FlurO.'-}yyr :md Fluro-...}·pyr 1-

l\·kthylheptyl Ester as the Acid Equiv;t!:::nt in the Gr:1in. For:1ge. Str:JI\·. 

and Hay of Wheat. and O.Jts by (.Jpii!Jry Gas Chrom:JIOgraphy with 

1\'I:Jss S:::lcclivc Detection 

i\.lcKei!Jr, R. L. et. a/ 
SIUdy ID: RES960-l-l 

Pages: I -85 

August 2. 19% 
GH-C # 4166 

(:J copies) 

Valic.l.dtiun Rt:port for the Determination of Residues of Fluro:-.)'PYr in 
Rt:min:1nt TisstJCS and i\·lilk hy Capi~'.1ry G:-~s Chrom:Ho~r:-~p!1y with 

~-1:-~ss Sc!ccti,·::: Detection 

Olbcrd!ng. E.L. ct.nl Jnne 10. 19% 

Study ID: RES9516-l Gli-C;: .:o.:s 
0 copies) 

Frozen Storage Stability Stt:dy of Fluroxypyr 1-Mcthylhcptyl Ester. 
Fluroxypyr, 4-amino-3.5-dichloro-r.-niJOro-Pyridin01 and ..!-;\Jilino-3,5- · 

c:chloro-G-f1uoro-i\.!clho.-...·y;J::rid!nc in S(>il 

Phil!ips, A.M. et.nl ;\I:Jy 29. I 9% 

S;udy ID: RES9.JOIO/ Gii-C;: -l032 
RES93051 

P:-~ges: 1- 112 n copie5) 
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~c:'itl!.lc Chcmi~tn· (continued) 

Volume No. .'>IRJD No. 
Guideline f\;o. 

Volume 60 
171-+(k) 

Volume 62 
1 71--+n:) 

~-'I 

t-.f lfo ::;; D !J ~ V:> 

: : , 1 n r / "' --:- .~/ 
~-r v· C· :·j ~:· ) :.;.. 

Contents 

The Magnitude of Residue of Fluro:-.·ypyr in Wheat Following 
Postemcrgencc Application of XR,\.[-5.316 

Robcns. D.\\'. e1.al July 10, 19% (July 2-". 19%1 
Study ID: RES95051 G!-C # -'OG:J 

(.l cvp!.:-~; 

1'hc :' .. Ll~ili~uJ~ ~·:· Rcs!~t~~ o:~ f'h!;-._-,xy;:;yr ;n G;u l;.:~. ~oiion 1n::; 
Po~remcrgencc Application of :\.'R\·l-53 I() 

Robert, D. \'1. ct. ol July 12. I 9% (Jul:· 2.!. I')%) 
Siuc}·: iiJ: RES:;5051.1 
Pages: 1- 17 I 

c:;.c :;.:•.i=··' 
(.3 copies) 

The !v!agnitudc of Residue ofFiuroxypyr in Oats Following 
Po:;rcm::rgcncc Application of.\."?,:.!-5~ lG 

Rob·.:rts. D. W .. el. o/ Ju!:: 10. 199(, (Jul_v 2-'. 19%) 
Study 10: RES9.5051.2 C~i-C;: .:u,:,.s 
P:1gcs: 1- I S9 (:; copies) 

?iliilip5. /'·._,\:!_ Cl.(lf 

S;udy 10: RES93032 
P:Jgcs: 1- 87 

_::!::,_;;m· 21. ;~;'):\ (,\i;:.- :z·~. !<;%) 
C~!-C;; :;.z t: 
(3 copies) 
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SECTION 3 FOR STAR-\i':c F (TECHNICAL) :\:\0 _ST A.R.-\.i'l"E EC (END-LiSE) 
August 6, 1996 
P:~ge 14 

Toler:lllCC Petition (Sections E. F & G) 

Yolwne 64 
171-5,6,7 

Volume 65 
N/A 

ADMIN 
F1uro:\·ypyr in or o_n Bariey, Oats and \VheJ!: Sections E, F and G of the 
Petition for Perma·nen! Tnlerances. 

Hamburg. A. \V 

Study ID: GH-C 4159 
Pages: 1- 29 

July :>0. I <J9G 

(3 copies) 

Int·.::rprc!iYc Summ:ny ofFiuroxypyr :111d Fluro.\-::pyr 1-;\l:::tll\·lheptyl 
Ester Residue Chemistry 
C:b~rdin~. E. L. 
Study ID: GH-C -liS::; 
PJges: I- 32 (3 (:0p!·2S) 

lfyou require funhcr inform:Hion, please ccnt:Jci me at t!tc numb:r listed below or ~-:s. Joyce :\nnsrrong. 
Registration Assist:m! for this product, at (3 I 7) 3:>7-4657. 

Si01cerdy, 

Roben F. Bi5choff 
?roduc! Registratio01 ~bn~gcr 
U. 5. P ... ·:::gui~~e:ry. T '):-:~::c~o;~: :-: t~~ 

Erl\·i fOI1!nCi~~.:;! C ::~;~i i5~ :-:·· 
(317) 33 7-46SG 
(317) 337-46~9 (FA..\.) 

RFB/car 

Enclosures 
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DOW ELAN CO 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
Office of Pesticide Programs 

9330 ZIONSVILLE ROAD 
INDIANAPOLIS, IN 462681054 

Report of Analysis for Compliance with PR Notice 86-5 

AUG 3 U ·1996 

Thank you for your transmittal of 08/26/96. ·Our staff 
has completed a preliminary analysis of the material. The results are 
provided as follows: 

Your submittal was found to be in full compliance with 
the standards for submission of data contained in PR 
Notice 86-5. A copy of your bibliography is enclosed, 
annotated with Master Record ID's (MRIDs) assigned to 
each document submitted. Please use.these numbers in 
all future references to these documents. Thank you for 
your cooperation. If you have any questions concerning 
this data submission, please raise them with the 
cognizant Product Manager, to whom the dat-a have been 
released. 



tUStl tl mstroc ti ons on reverse e ore comp/etinq form. F orm A.QQroved. OMB No. 2070-0060. .1\J>proval exoiras 05-31-9~ - § Registration &EPA 
United States OPP ldentili<H Number 

Environmental Protection Agency Amendment 243062 Washington, DC 20460 
Other 

Application for Pesticide - Section I 
1. Company/Product Number 2. EPA Product Manager 3. Proposed Classification 

DowElanco/62719-· FI L J. Hiller 
QNone D Restricted 

4. Company/Product (Name) PM# 

DowElanco/Starane F 23 
5. Name and Address of Applicant /lncluds ZIP CodB) 6. Expedited Review. In accordance with FIFRA Section 3(c)(3) 

' 

Dg~Elanco 
(b)(i). my product is similar or identical in composition and labeling 

9330 Zionsville Road 
to: 

Indianapolis, IN 46268 EPA Reg. No. 

D Chsck if this is s nsw sddrsss Product Name 

Section - II 

n Amendment - Explain below. D Final printed labels in response to 
Agency letter dated 

u Resubmission in response to Agency latter dated D "Me Too~ Application. 

D Notification - Explain below. 0 Other- Explain below. Section 3 - New Rcgistratio· 

Explanation: Use additional page(s) if necessary. (For section I and Section II.) 

Label, Confidential Statement of Formula and supporting data for application of net,.• 

Section 3 Registration of Starane F. 
:::0 

yi 
fT1 
("") 

Section - Ill 
'-' ,.,.., 

1. Material This Product Will Be Packaged In: = iJ 
G"1 b 

Water Soluble Packaging 2. Type of Container I 
-._ 

Child-Resistant Packaging Unit Packaging co C) 

@Yes" Ej Yes §Mo<•l -a 
@Ye& -o 

Plastic · ~ ._._ 
No No No Glass ·.! 0 

Paper :f. -o 
If "Yes" No. per If "Yes· No. per 0 • Certification must Unit Packaging wgt. container Package wgt container Other (Specify)··- ..... 

be submitted 
I 

3. Location of Net Contents Information 4. Siza(sJ Retail Container 5. Location of Label Directions 

[X] D Container 
E9 On Label 

Lebel 55 gallon drum On Labeling accompanying product 

6. Manner in Which Label is Affixed to Product § Lithograph 0 Other 
Paper ~lued 
Stenci ed 

Section -IV 
1. Contact Point (Comp/BtB itsms dirsctly bslow for idsntificstion of individual to bs contsctsd, if nscssssry, !o procsss this spplicstion./ 

Name Title Telephone No. (Include Aree Code) 

Robert F. Bischoff Product Registration Hanager ( 31 7) 337-4686 

Certification 6. Date Application 

I certify that the statacrwnts I have made on this form and all attachments thereto are true, accurate and complete. Received 

I acknowledge that any knowingly falsa or misleading statement may be punishable by fine or imprisorvnent or I Stamped) 
both under applicabla lew. 

2. Signature \ 3. Title 

~CT ~-~Jl_!jJ_ Product Registration Manager 

4. Typed Name (}( 5. Data 

Robert F. Bischoff August 6, 1996 
. . EPA Form 8570-1 (Rev. 8-941 PreVIou• ad1tlon• are obsolete . Whhe - EPA F1le Copy (original I Yellow - Appac.nt Copy 



EPA Form Approved 
OMB No. 2070-0060 

Applicants Name and Address 
'96 AI.IJ -8 P12 :54 

EPA File Symbol/Registration Number 

62719-·G- r L 
DowEianco 

~P-roo~u-c~1N~a-m-e--------------~--~----------------__, 

9330 Zionsville Road 
Indianapolis, IN 46268 Date of Application 

Starane F 

August 6, 1996 

NOTE: If your product is a 100% repackaging of another EPA-registered product that you purchase, and is labeled for the same uses, you 
do not need to submit this form. You must submit the Formulator's Exemption Statement (EPA Form 8570-27) 

1. This application is supported by all data submitted or cited in the application. In addition, if cite-all options are indicated, this application 
is supported by all data in the Agency's files that concern the properties of effects of this product that is identical or substantially similar 
and that is one of the types of data that would be required to be submitted if this application sought the initial registration of a product of 
identical or similar composition and intended uses under the data requirements in effect on the date of approval of this application. 
(Check the appropriate boxes, in items 2 and 3, or 4 below that pertain to your application.) 

2. I certify that; for each study cited in support of this application for registration that is an exclusive use study. 

I X I I am the original submitter·; or 

· I I I have obtained the written permission of the original submitter for , which is 
(ilscrt name of chemical) 

(for multiple chemicals link the companies who are original data submitters 
(nsert ,...,..,. of c~aries) 

with the appropriate chemical name) to cite that study· 

3. I certify that, for each study cited in support of this application for registration that is not an exclusive use study; 
a. I X I I am the original data submitter•; or 

I I I have obtained the written permission of the original data submitter for , which is 

b. I 

tnscn name of cnemcal) 

(for multiple chemicals link the companies who are original data submitters 
(llsert names of tOtJl,lcries} 

with the appropriate chemical name) to cite that study·; or 

I I have notified in writing the companies for that 
(flset1 name of corroaries) (nsert n.vne o! :;ncmC31) 

have submitted data I have cited to support this application and have offered to: (a) Pay compensation for those data in 
accordance with section 3 (c)(1)(F) and 3(c)(2)(D) of the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA); and (b) 
Commence negotiations to determine which data are subject to the compensation requirement of FIFRA and the amount and 
terms of compensation due, if any. The companies I have notified are: 

Companies for (for multiple 
(nsert n.3IT'i(! ol to.TIOar.e-s) (nscrt name of c."lcmcal) 

chemical link the companies who are original data submitters with the appropriate chemical name) listed on the Pesticide 
Data Submitters List for all active ingredients contained in my product (cite-all method or cite-all option under Selective 
Method·). (Also, sign the General Offer Statement below.) 

Companies for (for multiple 
(ilse't name of COIT'fl<lf'ieos) (nscn name ol Chemical) 

chemicals link the companies who are original data submitters with the appropriate chemical name) that have submitted the 
studies with I have cited (Selective Methcxf). 

4. I 11 certify that for each study cited in support of this application I am not required to offer data compensation or obtain written 
permission because all time periods for exclusive use and data compensation have expired. 

• A Data Matrix identifying these studies is attached. (Note: a Data Matrix is not r~uired under the cite-all method.) 

Name 

Robert F. BischofT 

Signature 

EPA Form 8570-29(Rev. 5-94).doc Electronic and Paper versions acceptable. 
Previous editions are obsolete 
Created for DoviEianco: 7-.17-96 (car) 

Trtle Date 

Product Re~istration Mana~cr Au ust 6. 1996 

Date 



DOWELANCO 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
Office of Pesticide Programs 

9330 ZIONSVILLE ROAD 
INDIANAPOLIS, IN 462681054 

Report of Analysis for Compliance with PR Notice 86-5 

Thank you for your transmittal of 08/08/96. Our staff 

i;UG 2 0 1996 

has completed a preliminary analysis of the material. The results are 
provided as follows: 

Your data submittal was found to be partially in 
compliance with the standards for submission of data 
contained in PR Notice 86-5, with the exceptions noted 
below. A copy of your transmittal bibliography is 
enclosed, annotated with the Master.Record ID's (MRIDs) 
assigned to each document accepted. Please use these 
numbers in all future references to these documents. 
If deficiencies were found which apply to individual 
accepted studies, they are listed below following the 
applicable MRID. Any document which has been assigned a 
MRID has been accepted under PR Notice 86-5. If any 
comments related to a MRID appear on this report, they 
are provided for your information and reference when 
preparing future submissions. Some individual documents 
were not acceptable, and all copies are being returned 
to you for correction for the reasons indicated below. 
These rejected studies have been assigned separate 
identification numbers which are annotated on both the 
enclosed bibliography and the rejected document labels. 

The rejected studies and their deficiencies are 
described below. 

Rejected study (19] 

* Judging from the pagination of the study, 
pages ... ~ ......... were omitted from the submitted 
copy. /{I-/ Sfo 

Rejected study (44) 

A statement of compliance or non-compliance with the 
Good Laboratory Practices Standards contained in 40 
CFR16~-is required for all studies (except range 
finding studies and supplements to previously submitted 
studies) submitted to EPA. This statement must appear 
as page 3 of all studies, and must be signed and dated 



by the study sponsor, the study submitter, and the 
study director. Please see 40 CFR 160.12 for specific 
guidance. 

Rejected study (49) : 

* Judgin~ from the pagination of the study, 
pages ..... ~b ..... were omitted from the submitted 
copy. 

Rejected study [60) : 

* Judging from the pagination of the study, 
pages ...... 83 ..... were omitted from the submitted 
copy. 



D~v.·E1:~nCtl 

~:;_;o Zions"illt: Rnad 
lndi:tn:~polis, IN ,.J(,:::t •. -.:.J(J:;.: 

303/2E 
.-\ugust 6, 1996 

Document Processing Desk (APPLiPETi'.;)/li(a)(2) 1 

Office of Pesticide Programs (750-lC) 
U. S. Environmental Protection Agency 
Room 266A, Crystal ivl::lll 2 
1921 JcfTerson Da\·is Highway 
.-'-.:lington. VA 22202 

.-\ttcntion: ivls. Joanne I. ivliller/PM-23 (7505C) 

3TARAI-.'E" F (TECil!'-.:!C\L) A~<D STAR.-\\.'E EC (E:-;D-USE) 
(.~.i. FLUROXYP':'R :\!E-iF!'LHEPTYL ESTE;{ U.-lHE)) 

EPA F!LE SY:\.·l8CL :-.'U\·iSE::-•.5: ():::719-\::'C\ 

440803-00 

c:: 

_"-_PPLICATIONS :--o~ :<E"-' ~-EGiST~.--\TtO~J- SECTtO~!:; ~~ 

PETITION FOR PERMANENT TOLERANCE- FOR FLUROXY'PYR /\·!ETHYLHEPT't'L &,TER 
(MHE) RESIDUES ON WHE.-H. 8.--\RLEY AND OATS ~ 

Do\\'Eianco is respectfully submiiling an :lpplic:ttioil for new registr:Hion for St:tr:me F hcrbicic!c 
(3 technic:JI product ) and Staranc EC herbicide (an end usc product for use on wheat. barley_ oats. fallow 
cropl::lnd and non-cropbnd), which contains fluroxypyr ;-.-tHE. A petition for permanent toler:tnce for 
residues of fluro:•;ypyr 1\-fHE <!nd iluroxypyr on wheat. barley and oats accompanies this applicllion. 

---

_--\check to Co\·cr petition fees in tile amount of .~(,l.'J50.00 (check# 53PG:.!O-l6) has been rn;Jilqlundc: 
s.::-paratc CO\'er letter dated August 6. 1996 .. -\complimentary copy is enclosed in the tr<lnsmitl:ll doct:mcr:t. 

DowEI:mco desires :1ppro\·::1l of ihc enclosed p·:muncnt tolerance petition :Jnd ::1ccept:mce of tit·: prop05,2d 
S·2ct;c;1 ~ rc;istr;l!:·:':~·; f0r ~!~r · ~ F ;~i:d S!:!r:·,:--·:: EC O!l cr bcfo1~ .i:!nu:1ry 31. 199~. 

Volu11IC I 
(Ad mi nistrati\'e) 

Tr:lll>mittal document (this leucr) 
General Summaries for Puhlic Hclca>e ((,:;) 

.-\pplication for Pesticide, EP.-\ Fonn X570-I for St:1r:mc F 
(OPP No. 2:.!3062) 

Application for Pesticide, EPA Form S570-l for St:tr:Jor: EC 
(OPP No. 24902-t) 

Certificat;on with Respect to Citation of Data for St::lr.lnc F 

Certification with nc,pcct to Cit:1tion of Data for St:1r.mc EC 

Confit!t:nti:!l Statcmc11t of Formula entitled Swr:ntc F 
(Basic/6271 'J-XX...X/06-2-1-%) (P::1gcs I - 2) (2 ongin:t!;:) 

Confidcnti:JI Statement of Formula. entitled Star:1ne EC 
(Basic/627J'J-XX.XJo(,.JO-'J(,) (Pages I- 2) (2 originals) 

1 Four studies will be nagged to be subrnilted for {,(a)(2) consideration. 
• Trademark of OowEI:utco 



;'.\s. Jo;:nn:: I. ll.liller/PM-23 (7.50.5C) 
.-'·.?PL!C-\TIOl'ZS FOR NE\V R.EG!STR.-\ TIO'! -

SECTION 3 FOR STARANE F (TECH;-.:IC\L) AND STARAi'.'E EC (END-L!SE) 
August G, 1996 
P:~gc 2 

.: ~-~ 
Volume 1 (cant 'd) Complimentary Copy: DowElanco letter to EP:\ dated 

August 6, 1996. with check # 53064046 to co,·cr Tolerance Fees. 

Proposed label entitled Stara.ne F (Technical) 
(B2A/Starane F/PropSec3/07-ll-96) (Pages I- 2) (5 copies) 

Propo~c:.J label entitled Starane £C (EnJ Usc) 
(B2NStarane EC/PropScc:1/U7-29-96) tP:-::_:cs I - 10) (5 cupi·::s) 

ihl:.l ~·btrix enti:ku fluro.\.' jl}'r ;-.n; E c!:i:·2d .-'.t:.:;us! G. I ·J~'t• 
(Pages l - 18)( I copy) 

Petition for Permanent Tolerance for Residue ,,f Fluro:xyp' r i\IHE and 
Fluro:xypyr on Wheat, Barley and O;l!s 

Includes Complimentary Copies of: 
Proposed labeling entitled St:1r:1ne F (2 copiesl 

(B2NStarane F/PropScc3/07-ll-%) (P:~gc~ I- 2) 
Proposed labeling entitled Starane EC (2 coptc.>) 
tB2NStar:~ne EC/PropScc3/U7-29-%) (P;t~.es I - 10) 

Data Matri:x for Fluro: .. :ypyr !I.·IHE (includes sll:dies pre,·iously 
submitted as well as studies included \\ith th!s submission d:llcd 
August 6. 19%) (P:~ges I - I:::) (2 CO;Jies) 

Complimentary CPpy (adds suppiemcrH:Jl infor;:t:riion to !he t'lurus:pyr 
,\ H-l.E en\'ironmental fate profile): 

Aerobic Soil Metabolism of '"C-Fiuro.\.·ypyr-i\li IE 
Ballatine, Larry G. Ph.D. January 5. I 'J'J3 
Study lD: ENY92015 GH-C # 3033 
PClges: 1-115 (I copy)(GuidclineNo. 162-3) 

Section J for Fluro.,)'pyr 8-6.doc 

·--· -·---·~·---'--------------------- ·---------------.......... -.. .... .. .. .. .. .. ... .. 



..;. 

\Is. Jo:-tnnc I. t-.liller!P:\1-1.3 (7505C) 
AP:-'UCATiOi':S FOr:~ ~.'E'.'.' R:::GISTP._-\1!0?'1-

SECTION 3 FOR STARANE r (TEChNICAL) AND ST ARANE EC (:::NO-USE) 
.-\ugu~l G. 19% · 

P;1gc 3 

Prod:Jct Chemistn (Tcchr:icai/St:lr:lne f) 

Volume No. 
Guideline No. 

Volume 2 
Series 61 

Volume 3 
Series 62 

\ioh.II!1~ 4 

Series 6~ 

;\lRJD No. 

,-::·r···t!~!~: c:--:-~··:~; .. ::r·: { ~·~.,·~-t: .... , ....... ~·:·r:~!'.: ... 

Velum·;: 5 
Series 61 

Volume() 
Series 62 

Volume 7 
Series 63 

• Tr;-~demark of DowEianco 

Contcms 

Series 61: Product Identity and Composition of ST ARAI'-YE" Herbicide 

P:Herson. E.S. 
SI!!CY 10: G:.l-C =; -\1-l:\ 

?~tgt:s: i- 3 

July 15. I ~9G 
tCG!l(lc!e;~;!;~i f\II:!ChlllCnl pgs 1-3~) 
(.J Cl)e5) 

Seri;.;s 62: .-\n:1i: si.; :1110 C.2niC1Ca1ion of ProdtKI lngr~dicn!s of 
Fluroxypyr-1-mcrhylhcptyl Esrer Tecl11:ic;11 Gr:-tdc of Acti\·c Ingredien1 
(TGAI) 

Gh:10ui. L.H. 
Study 10: Gl-1-C #.\I-ll 
Pages: 1- 77 

Jill:. 22. I~;~·(, 

(Conflde;lli:d All:-tchmenl pgs 1-316) 
(3 copies) 

Series 63: Phys:c:1l :1ad Che;nic;-~1 Ch:-tr:Icieristics of the Technic1l 
Gr:-o.de of .-\cli\e Ingredient. Fh:;·p.x~·pyr-1-mci!J.,Ihc;J!yl Esler 

G!!aoui. L.l-1. Jun;.; 2.:'. !·;'/(, 

Study 10: GH-C ..\0'.13 

S·~ri·~s 61: Prodn(l ltblt11: :11H.l Compv:;o:ion ot" :)T.-\RA~E- Herbicide, An 

Emulisifi;-~ble Coneentr:11c Formul:lrion of Flurox:•pyr-1-i\:lclhylhcplyl 
Esrcr 

Paterson. E.S. 
Study ID: GH-C # -10(, I 
P;-~ges: 1- X 

Jul:; X. I')')(, 

((onficlc:nti:Il Attachment pgs 1-4 7) 
(~ copies) 

Series (,2: An:1lysis :1nd Ccrtillc:llion of Product In~rcdients of !he End­
Usc Producl XRI\.1-531(,, :1nd Elllulsifi:1blc Conccnlr:llc Cont:1ining 
Fluroxypyr-1-mcthylhepty! Ester ( 1-MHL) 

G!1:10ui. L. Jui:; ! 7. I '!X, 
Study ID: GH-C ;: -10.>.> (Cu!tl-ltk:nt::J! i\ll:tchlllCnl pgs 1--l) 
P;-~gc:s: 1-27 

Series (,3: Dctcrmin:llion or Physical and Chc1nical Properties of 
XRM-531(), ;-~nd Emulsifi:Iblc Concen!r:1tc Cont:1ining Fluroxypyr 1-
i'.lcthylhcpt:. I Estc:r ( 1-,\l! IE) 

Kinnunen. C.t\. 

Study ID: FOR'J30X I 
P:1ge.s: I- I 5 

.-\u;;usl It}. I 'J'J3 

St.:cliun J l~H Fluroxypyr S-G.Joc 

-"-"---"-----------------



~-Is. Jo:!:liie I. il.·lillcr:?I\1-23 (7505() 
AP?l..lC.-\TI00!S F-::JR :-:~w REGIST!' .. -\-i!C~-

SECTION 3 FOR STARAP:E F (TECH:--:ICAL) AND S_TARANE EC (END-USE) 
August G. 1996 
Page-t 

\Vildlife ::1nd Aquatic Org:1nisms 

Volume No. :\lRID No. 
CuiLI..:Iinc No. 

VolumeS 
7.2-1(<1) 

Volume 9 
72-J(a) 

Volume 10 
~~-3 (3) 

\'oiUI;"!e ! t 
72-3 (b) 

Volume 12 
72-3(b) 

Volume 13 
72-3(c) 

Volume 1-t 
72-3(c) 

. ' .. · ,-.·.~ -. 'J" ( · I · /'l ( 1' I .:. [ 1 
~ . ; ._... '.J v ._; . 

Contents 

E\·;Jiu:-Hion of the Acute Toxicity of Fluroxypyr 1-mcthylhcptyl Ester to 
th::: Bluegill. Lepn.>nis mncrochirus R:-lfincsque 

R!:k. D.L. :;·!. t:.' \·i~:-:h II. ~ 9t)(, 
St;1dy ID: DECO-ES-302U 
..... . -·· 
~_,~:g·~s: 1- _ .... _, 

Fluro.Yyp:-r 1-~-lcthylhcptyl Ester: :\cute Toxicity w the Shccpshc:Jd 
/1.1 i nnow. C1prinodon vnriegnrus 

Boeri. R.L. er.::! 
Study ID: 707-DO 
Pages: 1- 24 

J:-1 nuary I:'. I~>')(, 

DECO-ES-2% I 
(3 copies) 

Fluroxypyr: Acute Toxicity to the Si h erside .. I kniriia herl"iltnu 

Bocri. R. L. er. r.l 
Study ID: 199-DO \ES-2(,.1~) 
?ages: J. 2(i n CC'pic~) 

r:!::r0.\ypyr i -;\ ::..:-t!1yli11.:;1;}! ~::J!Cr: 

Ckposition T<;st 
Boeri. R.L. er. of 
Studv ID: G-t6-DO 
Pages: 1- 2g 

FcbnJ:lf!. -:. I<J9-l 
DECO-ES-26-l-l 
1 .-\:!lCiH\··.1 d:!lc Juile :-;_ I')'J-1 l 

Jailuar:· 12. I'J'J(, 
DECO-ES-2'J2:'i 
(3 copies) 

Fluro:-.;;pyr: Acute Flow-through i\lollusc Shell Deposition Test 

Bocri. R.L. er.al 
Study ID: I '.IX-DO (ES-2G-l5) 
Pages: 1- 25 

Fcbmmv 3. 19'J-I 
DECO-ES-2(,-15 
(3 _opics) 

Fluroxypn: Acute Toxicily to I he Gr;JSS Shrimp. l'apocmonercs pugio 

13oeri. R.L er. ril 
Study ID: 197-DO (ES-26-13) 
Pages: 1- 2-t 

Fc~JrtJ:1r:· 1-l. I'J'J.I 
DCCO-ES-2(,-IJ 
(.J copies) 

Fluroxypyr 1-Methylheptyl Esrc:r- .'\cute Toxicity to the Gr:1ss Shrimp. 
l'olucmoneles pugtn 

Bocri. R.L. ct: of 

Study ID: 70(,-00 
P;~gcs: 1- 24 (J copies) 

December 7. I'J'J5 
DECO-ES-2%2 
(,\mended J:111uar:· 12. I'J%) 

Section 3 for Fluro,xypyr S-G.Joc 

-----------------------·------·-·-·······-···· -------------------------



!v\s. joZJnnc I. Milb/?M-23 (7505() 
:\?:~L.~C.-\l~IO~S ro:-"!. !'~::'..\' R::C~STR..-\TF);-1-

~;ECTION::; FOR STARANc :: (TcC:-i:~IC.-\~-) .-\\0 ST:\~tX. ~:- ~·= :.~~:<L'J-~::_>::} 

Augus; G, 19% · 

Page 5 

\Vildlife ami Aquatic Organisms (continued) 

Volume No. 

Guideline No. 

Volume 16 
?-!/A 

i\IRID No. 

01ammalian Toxicoingy 

Volume No. 
Guideline No. 

Volume 17 
::2-1 

Volume ll:i 
83-2 

Volume 19 

83-3 

Volume 20 
NIA 

i\1 RID No. 

,.--

Contents 

Evaluation of the Chronic Toxicity of Fluroxypyr 1-i\-lcthylhcptyl Ester 
to the OZ!phnid. Daphnia magna STRAUS 

Kirk. H.D. e1.al July I 5. I')% 

S;udy ID: DECO-E5-31l79 
Pag.:::s: i- :s 

ivl<tves. 1-.1. A. 

Study ID: DECO-ES-3 i 50 

Pages: I- 50 

Contents 

Gr:.~: ... c!_.~~:1i' .. \L ~..:! .. :! 
i~;.:~iy ~D: :-.~-l~~)tJ7G-CJ\:·: 

P~1gcs: ! - 2J:~ 

July31. 19'.)6 

(3 copies) 

.... ,, ., : 
···•- _·r. 

( ~ copies) 

Fluroxypyr: ll:i-Month D1ctary and Oncogenicity Study in CD-I 0.Jicc 

Cosse. P.F. e1.al 
Study ID: K-129'>76-00-l 

PZJges: 1- 99-1 

July 20. 1'.)93 

(3 copies) 

A De\·elopmcnt:!l To.-;icit\' Study in R:ns \\'IFluroxypyr t\:lethylhept~ I 

Ester 
S,:hrocdcr. R.E. 
Swtly ID: '!3-.:052 
i':1gcs: I- -1()) 

0.1:1\·3. I'J'l-1 
(K-137'>92-007) 
(3 copies) (l':o FO! p<tges) 

A Range-Finding Study to Evaluate the Dc\·ciopmcrlt;Ji Toxicity Study 
of Fluroxypyr Methylheptyl Ester in the Rat 

Schroeder. R. E. i\:lay 3. I ')')4 

Studv ID: 9:1-.:1051 (K-1379'J2-006) 

P:1ges: 1- 2 12 (3 copics){No FOI pages) 

Set:ticn J fur fluro~')'PY' X-G.Joc 

...... --------·"--·--------------------



Ms. Joanne L Miller/PM-23 (7505() 
APPLICATIONS FOR. NEW REGISTRATION-

SECTIGN 3 FO.K ST ARANE l- (TECHl'dCAL) AND ST AR.r\NE EC tE;-.:0-USE) 
Aug!ISt 6, 19% 
Page 6 

1\Iammalian Toxicologv (continued) 

Volume No. 
Guideline No. 

Volume 21 
83-3(b) 

MRlD No. 

ll: !O c / (/r-- :.. -; ;., 
Volume 22 /-! i> "" "-V 

N/A 

Volume 23 (1-2) tJ .. II (J C{ D 3 2-/ 
83--t I 
6(:.)(2) con,idt'r"rinn 

S:>-5 

Volume 25 
84-2 

i I I ( " ; -·· I ,, - ~ 
r yr.; ;;. J.) L. !...-

Contents 

Fluro:-.)'PYr Methylheptyl Ester: Oral Gavage Teratology Study in New 
Zealand White Rabbits 

Libcracki. A. B. cl. a/ 
S:ud\· iD: K-!379~12-0l.~ 
Page:;: 1- 2J') 

\·lay 2. 19% 

Fluroxypyr Methylheptyl Ester: Oral Gavage Tcr:lioiogy Prooc Study in 
New Zenland \\ihite Rabbits 

Liber<Jcki. A.B. el. nl 
Study ID: K-1379'J2-012 
Pages: 1- S5 

i\l:ly 2. I 'J% 

(3 copic:s·J 

Fluroxypyr: Two Generation Dietary Reproducti\·e Toxicity Study in 
Spragt:c-Dnwley Rats 

Vedula. U. ern/ 
Studv 10: K-12'J'J7(,_0 12 
Pages: 1- 9% 

Juno.: I 'J. I 'J')(, 

\~copies) 

l:::t:El.\.~·tj::r: -:·\\0 .I ;.:,ti -- ·-..::. ·: ::_·:;:"j!!i: !"Q,\;_·;t: .. (."");;_··.';-..:.: .~i\ :.1:.:\· 1:1 

Fischer 3-l.J R;ns- fin:II ~\c:ll\~1 i 

Qu:JS!. J.F. cud 
Study ID: K-12997(,-00St I l 
Pnges: 1- 1553 • 

J 1!11..: I .:i. I 'l'J 5 

(l copies) 

ivlutngenicity Test with Fluroxypyr Methylheptyl Ester in the 
Salmonella -Escherichia Coli/;\l:tmlllaliall-i\licrosomc Rc\·ersc Mut;Hion 
Assay Preincubation ~-lcthou \nth a ConlirmatOI)" Assay 

Lawlor. T E. Dcce111bcr ~s. I 'J'):'i 

Study ID: IGX-t::>-O--t22R tK-12'J97G-!J0!-i) 
Pnges: 1- 3X (3 copies) 

Sc<..1iun) for FlurcJ:•.:ypyr ~0:-G.d,Ji.:: 

.. , ... ·.v.·.·.,·.~-~~----·-··-~.~~-------~---·---------------·-·--·--· .. 
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APPLICATIONS FOR NEW REGISTRATION-

SECTION 3 FOR STAR.ANE F (TECHNICAL) AND STAR_~NE EC (END-USE) 
.-\ug~l~t (,_ 1996 

:\1:-~mm:-~lian Toxicolo"v (conlinut:d) 

Volume No. 
Guideline No. 

Volume 26 
S-l-2 

'' I-") .._-.,..,. -

Volume 28 
8-i-2 

v.::>!u;ne 29 
~~-5- l 

MRID No. 

Volume 30 L{ l/0 '60 3 2_c{ 
N/A 7 

Contents 

Evaluation of Fluro.x-y-pyr i'.-lcthylheptyl Ester in the Chinese fl:lmstcr 
Ovary Ceii!Hypoxanrhine-Guani ne-Phospl!oribos~ I -i- un::fcr:Jsc 
(CHOIHGPRT) Forward Mutation Assay 

Linscombe. V.A. et.a/ January 2:'. l99:i 
Study ID: K-137992-009 

( ~ c0pics) 

E:':::!t:::!:c!: of Fh~ro.\·ypyr \·!crh:·!hcrt~:! !::.-:::r i·; :!n f:; \:;::·, 

Chromosomal Aberration .-\ss:1y Utilizing R:ti i.~ itlp::~.t..:\ ,_., 
Linscombe. A. V. ct. r./ Ja:llla~ I i•. I'!'-''' 
Study ID: K-137992-010 
Page:~: 1- ~ 2 

Evaluation ofFiuro:-.:ypyr Methylheptyl Ester in tile .\IL>us;: ~:on·: 

i\·larrow Micronucleus Test 
Lick. S.J. et.nl J:n::;:~~· ! :'-. l .,.,., 
Study ID: K-137992-011 

Flaroxypyr !..-ietllylhcptyl Ester (i--luroxy;:;yr ~- i! 1::1 :1 nJ .\ l('i !1:- I il·:pi.! :!,,i 
~-~·:t;i':.·~~!::::t ;:1 \1:1!·: Fisch·2r 3~-~ R::ts 

.:);u,;:.- 10: I-:.-lj7<J'J2-0l-~ 
Pa::;·:s: 1- n 

A Re\·iew of the Mammalian To:-;icity of Fluro:-;Yp: r :JIId Flt!rox~·p\ 1 1-
/"vlethylheptyl Ester 

Eisenbrandt. D. L. July 31. I ')'X· 
Study ID: T2.02-20~-000-00 I 
Pages: 1- 56 (3 copies) 

Mammalian Toxicologv (Ent!-Usc/St:lr:lllc EC) 

Volume No. 
Guideline No. 

Volume 31 
Sl-1· 

MRWNo. Conll.:nts 

XRiv1-53lG: Acute Oral Toxicity Study in Fischer 3.!-l lbts 

Cosse. P.F. et.al 
Study ID: M-0053 I 6-00 I A 
Pages: 1- 51 

NO\·cmber 20. I 'J'J2 

(:l copic!') 



i\!s. Jollnne I. Millcr/P:-..·t-23 (750.5C) 
:\PPUCATiONS FO~ NEW REGISTR..\TIO~; -

SECTION .3 FOR STAR.ANE:: F (TECH:-:,c·r",L) .-\:\D ST.-\KANE EC tE;~D-US!::) 
t\ugt:~t 6. 1996 
PageS 

Mammalian Toxicoln"v (End-U~c/Starane EC) (continued)· 

Volume No_ 
Guideline No. 

\'c,lumc . .3.3 
s 1-.3 

Volume 3-1 
81--1 

(• ~ -... - ·"' 

Volume 36 
81-6 

l\IRID No. Contents 

XR..ivl-5.316: Acute Dermal Toxicity Study in New Zealllnd White 
lbbbits 

Cosse. P.F. et.al 
S:tud\· D: ~-1-00.5316-00ID 

8cck m:111. i\·I.J. !?I. a/ 
St•:ch· iD: :-.1-00:i.llo-002 
?:tges: i- .3.5 

NO\·ember 20. 1992 

February !:). l'J'J3 

(3 copies) 

XR_;\1-5316: Primal)' Eye Irritlltion Study in New Ze<1l;md White 
R:-~tbits 

Cossc. P.F. et.al 
Study iD: i\I-0().5.JJ6-00JC 
Pages: 1- 16 

Non:mkr 20. I <J<J2 

(3 copies) 

.\?.\1-~Jlf·· ?rimary Der::~;:! !:rit::tion S:uc!:: in :-J::w Zc·:li:J:Jd '.Vhitc 

(.)~.:;-~.?.F. ~:r.c! 

Study iD: \1-0fJ531o-001~3 
P:-~ges: 1- 1.5 

:\·.:.\ cllll:cr ~o. I 'J')2 

(3 copies) 

XRi\1-.5316: Derrn:.1l Sensitization Potential in the H:-trtley Albino 
Guine:-t Pig 

Cosse. P.F. et.al November 20. 19'J2 
Study ID: M-00.531 6-0U IE 
P:-tgcs: 1- 16 (J copies) 

S-.:ctiun J tOr Fluroxypyr ~-G.doc 
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APPL!C.-\TI00:S !-ORNE'.'/ REGISTR.AilON-
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A!li;;IISt 6, 1996 

P2ge 9 

Pbnt Protection 

Volume No. 
Guideline No. 

Volume 33 
123-2 

Volume 39 
122-2 (.: 123-2 
G{:.i)(2) rnn .... itlcr.lliun 

·.:,.i Ull1~ ..: !) 

123-2 

Volume -ll 
123-2 

Volume -12 
123-2 

l\IRlD No. Contents 

EvaluJting the E!Tects of Fluro:\-ypyr-;-.·!HE on the Seedling Emergence 
and Vegetati\·e Vigor of Non-Target Terrestri;II PI:Ints 

Scim·ab. D. ,\·lay 7. I~% 
Stu(• l D: R.ES95 i '5 
?::~~:5: 1- I(,:) 

Gll-C ,-f ..:-.• 53 
(~ cc··_-:·::··. 

Fluroxypyr 1-!\·lcthylheptyl Ester: The Toxicit\· to the Bhic'-Green Alga. 
.. ·lnabnena j!os-aquae 

~.!il;IZZO, D.P. ei.ol 
Study ID: ES-3073 

Pa~cs: l- 5.5 

fiurox~-pyr 1-ivlethylheptyl Ester: 

Alex:Jnc!cr. M.i\-1. 
Su;cl:: i!J: 10-0J-1 

?;:.~es: 1- :~:G 

June -1. l'.!'F• 

(3 copic~) 

The Toxic!t\· to Sf..:eh·;r~nclllu 

\·I:Jy J I. I 'i'J(, 

(D[CO-:::S-3131) 

1:; cupie · 

Fluroxyp:.-r 1-!\lcthylhq.:t:•l ester: Th·~ Toxicit\ 10 ih:: .\r;;;:l(IC !>1:1111. 

Duckweed Lemma Gibba L.G-3 
Kirk. H.D. ct.al June -l. 1'1'1•• 
Study ID: ES-307-l 
PJges: 1-61 (J copies) 

Fluroxypyr 1-Methylheptyl Ester: The Toxicity to the Freshw:Itcr 
Diatom, Navicula pelliculosa 

ivlibzzo, D.P. ei.al 
Study ID: ES-3075 
Pages: l- 5(, 

June -1. I')')(, 

rluroxypyr 1-Methylheptyl Ester: The To:-;icity to th..: Freshw;llcr Gre..:u 
Alg:1, Selenastrum capricornutum PRINTZ 

1\-lill:-~zzo, D.P. et.ai June 4. !')•)(, 

Study ID: ES-3076 

Pages: l- 53 (3 copies) 



~-Is. Jo:1llnc!. i\.lillcr/Pi\1-23 (7.:;05() 
.\PPUCATIONS FOR NEW REG!STR.·\ !:ON-

SECTiON .3 FO~ STAR..-\I<c F (I~CH>!;C.·\L) :\ND STARA;"-JE EC (C:,'!D-US:::) 

.-\ugust 6, 1996 
P:~ge 10 

?l:lnt Pmtection (co~tinued) 

Volume No. i\IRJD No. 
Guideline No. 

Volume 43 //_tfo g" O 3 t( j 
NIA T 

Volume 44 
N!A 

£:;Yirnnmcnt:ll Fate 

Volume No. 
Guideline No. 

Vc:lumc 45 
l (, ~ -1 

Volume 46 
1G 1-3 

!\IRiD J\o. 

Contents 

Evaluation of the Phytotoxicity of 4-Amino--3.5-dichloro-6-nuoro-2-
rnethoxypyridine to the green alga.::. S.:-Ienastn;m ca;:nconlittum 

PRINTZ 
K:rk. H.D. ei.al Ocv:-•tKr t"·. l'/J~ 

S!1.1.1y ID: DECO-ES-.3029 
' ':' -r !""';-.-I ;.· _\: ........ 

Phytoro:-;icity of Fluroxypvr MHE and irs i\·lcr:~bolit:.:-5 Fhn0.'\\"jl\"f. 
,\1crhoxypyridine, and Pyridinolro Non-T:1rgcr Tcrr;::;rn:!l Pl:llliS 

I.Vrigl!L J.P. cr. ;!I 
St•Jdv ID: Gl-1-C .3:)59 
Pages: 1- 200 

C~;ntents 

NC>\TIIIb:; .:11. ! .,,;_.; 

(3 copies) 

::·c .·\:~t:c•,)us ;;horolysis oCi-it:,·J.\y;):.r \:-::il\:i:.;1i\l ::-.:,·; _,,;,; 
~=!·!~-:-::~,·p~,-r (:'.:;d) i:1 .'.t;,n::--:!1 5P'l:i~·~!: 

Cic,·:::iand. C.B. et.a! J;::~. ~~- l '.:':.~ 
Study 10: ENV9!079 Gii:C;: :1.-:;;~ 
P:1gcs: 1- 95 n copies) 

Soil Photolysis ofFluroxypyr 1-i\-lcrhvlhcpryl Ester 111 ~:llur:tl Sunli1:hr 

Batzer, F. R. et. a/ 

Study ID: ENV910SO 
Pages: 1- 79 

i\brch 3. I'J'J2 (July\ I. I'I'J!•) 

Gl!-C ii 2717P. 
n copies) 

Volume 4-/ 
162-3 

/!(..U)C'O'l IL({ 
11 v ~ ...:> '1 / Anaerobic Aqu?.tic Metabolism of Fluroxypyr Mcth~·lhcpr~·l Esr.:r 

(lc\·c!:llld, C.l3. et.al 
Study ID: E~\'')1075 
Pages: 1- I o::-; 

ju:1c 2-l. I'J';\ 

Cii l-C f! .>o>> 
(3 copies) 

s~u:un J for Flu1uxypyr :..;.r..doc 
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Page I I 

Em·ironmcntal F:ttc (continued) 

Volume No. 
Guideline No. 

Volume 4S 
162-4 

Volume~~ 

163-1 

Volume 50 
IG4-I 

i\IRID No. 

I L (/-ll g 0 I I I 7 Volume 51 1 1 v ..:;J '-(" 

164-1 

Volume 52 tj C{tJ <t'D 3 V ~ 
IGS-4 and 72-6 

Volume 53 
N/A 

Contents 

Aerobic Aquatic Metabolism of Fluroxyp~T Methylheptyl ESler 

Clc\·cland, C.B. ani 
S;udv ID: ENV9!iY7:' 
P;;;·s 1- 12.5 

Jut:~:!4. 1')')3 
C·rf-C # :;::t;S 

1.3 w·;;i·.::SI 

.AdsorptiGu/DcsorptiOII iJ;ltch Ecjuiiibnum P:.;n~tiouing or 
r.-lctho:•;:·py:·idii1c :1nd Chicitlor0pyriciiPol ~-kt:Jboli:cs of Flumsypyr 

Clcvcl;md. C. B. et. nl f"cbruary 2'J. I')'}(, 

Studv ID: ENV')50/2 
P;tgcs: 1- 150 

C:H-C:; _";S'd 

,.:.; a.:p:·-.:s) 

Determination of Residues of Fluro.-..:-•!J~·r ((.l!.-Amino-:>.5-dichloro-(•­
tluoro-2-oxy Acetic .-\ci-.I)Pyridinc). ,\ !c:!h-~-_.~-p~ i ;Jiuc (t·l-.-\miao-3 . .5-
dichlo;o-6-tlt:oro-2-c::!:oxy) Pyridi1:<:! ::rod 2.5-Di.:!tlorcpyridinol (P­

.•\minoJ.5-dichloro-(•-tluoro-2-h~·droxy\ P._.Tidin.:-) in Soil by C:tpilbry 
G:1s Chrom:Jtogr:1p!ly Using !vl:tss Sclccti\~ Dct.:-ction 

""' .... 
: .. -- .~ I - ! , ' :.··- . ..: ... , 

Terrestrial Field DiSSipation or i:luros~pyr 

Polctika. N.N. ct.ril 
Study ID: ENV'./2023 
P:tgcs: 1- 392 

:\ l:tn:h 2 I. I 'l'J(, 

GH-'C if. 3'J:'t> 
(~ crt:~l 

The Bioconcentration and l'vlctabol ism of Rmo:..:ypyr 1-ivlcth:;lhcptyl 
Ester by the R;tinbow Trout. Oncurli_l·nc.hus.<r._d:ls.,· \Valb:nun 

Rick, D.L. et.al June n. 1 'J'Jr, 
Studv ID: DECO-ES-2r,7'J 

EnvirOIIIIICrl!;d .-\sscSSIIICilt/Suuun:tf\' of Fl1:rn.•.xyp~ r 

Clc\ ..:land, C. 3. c:t. ui 
Study ID: GH-C .w:;.1 
Pat:cs: 1- n 

St:"~tion.J fur Fltlft):>.:yp:- r ~.;-(uLJ·.: 
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Residue Chemi.strv 

Volume No. 
Guideline i-;o. 

Volume 54 
165-1 

.MRID No. 

Volume 55 4 Lf D f 6 3 r;-; 
l71-4(b) 

Volume 56 
171-4(c) 

Volume 57 
l7l~(c) 

Voiume 38 
171-4(d) 

Volume 59 
171-4(e) 

-------- ------------· .. 

Contents 

A Confined Rowtional Crop Study with 1"C-Fiuroxypyr Meth~·lheptyl 
Ester 

Y<Jcko\·ich, P.R. er.nl 
Study ID: i'viET92057 
Pages: 1- 231 

0:iay S. I 'J% 
GH-C # 3'J3S 
(J copies) 

~aturc of Rcsiduc of ('Cj iluro:-:ypyr in Lactating Go:11s 

Huskin. M.A. 
Study ID: RES9502.:' 
P<Jges: 1- 142 

MJy 29. I•J':)(, 

GH-C ;; :;•_,5-l 
(l copies) 

V<Jiidation Report for the Determination of Residues of Fluroxypyr Jnd 
F!ttro.-..:·p:•r 1-.\kthylhcptyl Ester as the .-\cid Equt\·alcnt i;t the Gr:-1in. 
For:tge. StrJw. and I- !a~· of Wheat. 8Jrlcy. and O:lis by Capilia~· Gas 
Chromatography with Mass Sekcti\·e Dc:tcction 

Olc!bcrding. E.L. er.nl June 4. I 'J% 

Stucy lD: RES9.5ll::: 
?~1:.!:·>;:: i- {jtl 

G:i-C;: ~·1.!•J 
(3 ·:·:·;:·ic::-1 

lncicpencknt Labor:Jtory V<Jiidation of ;\ktltod GR,\1 'J().(l~­

Determination of Residues of Fluroxypyr and Fluroxypyr 1-
i\kthylheptyl Ester as the Acid Equiv:tlent in the Gr:1in. Forage. Stra11·. 
Jnd Hay of \Vhc:Jt. and Oats by Capill;t~· Gils Chrolll;llogr:lphy with 
M:Jss Selective Detection 

i\-lcKcllar. R.L. er. nl 
Study ID: RES%044 
P<~gcs: I - 85 

August 2. I')')(, 

GH-C # 4J(,(, 

(3 copies) 

Validation Report for the Detcrmin<~tion of Residues of Fluro.\.·-ypyr in 
Rumir;lnt Tissues :1nd Milk by Capilla~· Gas Chromatogr:1phy with 
i\bss Sclccti\·e Detection 

Olberding. E.L. c:r.rJ/ 
Study ID: RES95164 
P:tges: 1- 59 

June 10. I'J'J(, 

GH-C # 40-lS 
(3 copies) 

Frozen Storage St:Jbility Study of Fluroxypyr 1-ivlcthylheptyl Ester, 
Fluroxypyr, 4-:Jmi no-3 .5-dichloro-6-Jluoro-Pyrid i no! and 4-Jmino-3 .5-
dichloro-G-Ouoro-ivlethoxypyridinc in Sot! 

Phillips. A.,\1. el.al i\l:ty 2'J. 19% 
Study 10: RES'JJOIO/ GH-C i! 4032 

RES93051 
Pages: 1- 112 0 cories) 

S~ction 3 for Fluruxypyr S-6.dac 
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Residue ChemistrY (continued) 

Volume No. 
Guideline No. 

Volume 60 
171-4(k) 

MRID No. 

Volume61 L[-Cfo ~0 3.>{p 
171-4(k) 

Volume 62 
171-4(k) 

Vvlua:c G3 

171--'.(l) 

Contents 

The M<~gnitude of Residue of Fluroxypyr in \Vheilt Following 
Postcmcrgcncc Application of XR0. i-53 I G 

Robcns. D. \V. er.nl July-ltl. I 9% (July 2.1_ £':i%) 

Study ID: RESY50.:'i I Gf l-C # -!0(<.> 

Pages: 1- 2 12 (3 copies) 

The iV1i!gnituc.k of RcsidL!C of Fluro.-.:ypyr in Barky FoliO\\ in~ 
Postcmcrgcncc ·Applic:Jtior: of XR:·.l-5~ I r; 

Robcn. D. \V. ct. a! Jul~· 12. 19% (Jnh· 2~-l'.~l%) 

Study ID: RES9~05l. 

Pages: 1- 171 
(i~l-\ # Wt'•l 

(3 copies) 

The ivbgnitudc of Residue of Fluroxypyr in Oats Following. 
Postcmcrgcncc .~pplic~tion uf :\R.\:-5~ i(, 

Rohcrts. D. W .. cl. a! 1•!1:: to. I~·)(, (Jut:· ::..J. ~".l':/6) 

Sllldy lD: RES950.:'i 1.2 GH-C # -lU(·S 

P<~gcs: !- I !)!J (~ copies) 

Phillips. t\.!\1. au! 
Study ID: RES93U:;2 
P:1gcs: 1- 87 

j;;:uw~. 27. l'J~S (:'-L:~. LJ. 19%) 
c;; 1-C # y.r;; 
(3 copies) 

Section J fur Fh>ro~)'I')T S-G-<ilr 
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Tolerance Petition ·(Sections E.·F & G) 

Volume 6-l 
171-5, 6, 7 

Volume 6.5 
N/A 

AOM/N 
Fluro:\)'J)yr in or o_n Barley, Oats and Wheat: Sections E, F and G of the 
Petition for Pennanent Tolerances. 

Hamburg, A. \V July 30. 1996 
Study ID: GH-C 41.59 
Pages: 1- 29 (3 copies) 

lnlcrpretive Summary of Fhlrox-ypyr and Fluroxypyr 1-ivlclhylhcptyl 
Esler Residue Chemistry 

Olberding. E. L 
Study ID: GH-C .'ll.5S 
Pages: 1- 32 

:\ u ::;ust 2. I')')(, 

(3 copies) 

If you require further information, please contact me at the number listed below or ivls. Joyce Armstrong. 
Registration Assistant for this producl. at (317) 33 7--+657. 

Sincerely, 

Robert F. Bischoff 
Producl Registration 0-l:lnagcr 
U.S. Regui:Jtory. Tox!colog:· and 

Environment:tl Ci11.:mi~try 
(317) 337-4686 
(317) 337-4649 (F A..-"X) 

RFB/car 

Enclosures 

s~e~iun 3 for Fluro~)'P)"~" 8-6.doc 



Guideline 

Number 
Guideline Title 

Product Clzemistry--TGAI 

61-1 

til 

6~-1 

62 

(iJ 

(iJ 

Producr Jdenrific:uion and Disclosure uf 
ln:grcdicnJs 

Product ldentilication and 
Disclosure or Ingredients 

Analy1ical and Cenilica1ion or 
Limils 

Analylical and Ccrtilication or 
Limits 

!'hysical and Chemical 
Charac1eris1ics 

Physical and Chemical 
Characterislics 

--

'Trademark of DowE/anco 
m:\FiuroxypyrSect3.xls 

Fluroxypyr MHE Matrix 
(Data submitted 816196 are listed in BOLD) 

Siudy Title Author Study Dale 

Series 61: Pro<h.•crldcnriry nnd Compnsirion of 
Vergruggc I 1115/91 

STARANE' F Herbicide 

Series 61: Product Identity and Composition or 
P:.tcrson 7/1 5/'Jti 

STAUANE' F llerhicide 

Series 62: Analysis and Cer1ifica1ion or Producl Hamillon 
II/I R/91 

lngredienls for Fluro.\ypyr 1-1\IIIE Bhuva 

Series ti2: Anulysis and Cerrilicatinn or Prmlucr 
Ingredient.~ or Fluroxypyr-1-mcthylheplyl Ester C:haoui 7/22/'Jti 

Technical Grade or Acth·e ln~redicnt (TGAI) 

Series 63: Physical and Chcn1ical Ch:uac1eris1ics Df' H:unilion 
I 111 l!/l) I 

Flurnxypyr I-MilE Knowles 

Series ti3: Physical and Chemical 
Characteristics nr the Technical Grade nr Actin Ghanui 6/25/% 

Ingredient, Fluroxypyr-1-methylheptyl Ester 

DowEianco 
Submitted by: Robert F. Bischoff 

Suhmission 

Dntc 

12/9/91 

ll/6/')ti 

12/9/91 

ll/6/'Jti 

12/9/91 

,8/6/96 

Fluroxypyr MHE---EPA Chemical Code: 128968 

MIUO Nurirhef'.or 

powJbiriicoSiridy ID 

Nurnticr 

42137322 

GII-C4145 

42137323 

GII-C4141 

4213732<1 

GII-C 4093 

Comments 

Nor applicable 63-6 (Boiling 1'1), 63-12 (pH), 63·15 
(Flam.), 63-IH (Viscosily). 63-19 (l>tisc), <i3-21 
(Diclccuic). No1 applicable due ro low warer solubili1y 6.1 
10 (Dissociation). To be submiued after rcgis11a1ion (,J. 

17 (SS) and 63-20 (Corrosion). 

-- -
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Guideline 
Number 

Guideline Tille Study Title 

Fluroxypyr MHE Matrix 
(Data submitted 8/6/96 are listed in BOLD) 

.. •' 

Author Study Date 
siiil.ritission 

. Dntc 

Wildlife and Aquatic Organisms-- TGAI 

71-l(a) 

71-l(a) 

71-l(a) 

71-l(a) 

71-2(a) 

71-2(a) 

71-2(b) 

71-2(b) 

71--t(al 

71--l(bl 

i2-l (a) 

72-l(a) 

' 

~cute A\·ian Oral Toxicity 
(LD50) in Mallard Duck (Ester) 

Acute A vi an Oral Toxicity · 
(LD50) in 1-.lallard Duck (Acid) 

Acute A vi an Oral Toxicity 
(LD50) in Bobwhite Quail (Ester) 

Acute ;\vi an Oral Toxicity 
(LD50) in Bobwhite Quail (Acid) 

Acute Avian Dietary Toxicity 
(LC50) in Bobwhite Quail (Ester) 

Acute A vi an Dietary Toxicity 
(LC50) in Bobwhite Quail (Acid) 

Acute Avian Dietary Toxicity 
(LC50) in Mallard Duck (Ester) 

Acute ,\vian Dietary Toxicity 
(LC50\ in Mallard Duck (Acid> 

:\vi an Reproductive Toxicity in 
the Bobwhite Quail (Ester) 

Avian Reproductive To.xicity in 
the 1\lallard Duck (Ester) 

Fish Toxicity in Bluegill Sunlish 
(Ester) 

Fish Toxicity in Bluegill Sunlish 
(Acid) 

'Trademark of DowE/anco 
m:IFiuro'll:'fpyrSecl3.xls 
Prepared by: J. Armstrong 

The Acute Oral Toxicity (LD50) of DOW CO 433 to Roberts 
6/10/83 

the Mallard Duck Phillips 

The Acute Oral Toxicity (LD50) of DOWCO 433 Roberts 
Acid to the Mallard Duck Phillips 

3/22184 

The Acute Oral Toxicity (LD50) of DOW CO 433 Roberts 
Ester 10 the Bobwhite Quail Phillips 

3/22184 

The Acute Oral Toxicity (LD50) of DOWCO 433 Rober1s 
3/23/84 

Acid lo the Bobwhite Quail Phillips 

The Subacute Dietary Toxicity (LC50) of DOWCO Roberts 
.113 Ester 10 the Bobwhite Quail Phillips 

11116/83 

The Subacute Dietary To.xicity (LC50) of DOW CO Roherls 
433 Acid 10 the Bobwhire Quail Phillips 

I 1115/83 

Fluroxypyr 1-methylheptyl ester: A Dietary LC50 Grimes 
5/13/88 

Study with the Mallard Jaber 

Fluroxypyr: A Dietary LC50 Study with the Mallard Grimes 8/2/9 I 

FlurOJ ;pyr 1-1-.kthylheptyl Ester llerhicide. ((·1-

Amino-.1.5-dichlnto-6- Ounro- 2-pyridinyl )oxy )acetic Beavers 
acid. 1-methylheptyl ester: A One Generation llawrol 11/29/89 
Rq1roductinn Study with the llt~hwhite (Colinux Jaber 
n'rginitliiiiJ} 

Fluroxypyr 1-1\lcthylhcptyl Ester Herbicide. ((·1- Beavers 
Ami no-3.5 -dich J, >ro-6-llunro- 2- pyri din y I)< >X y )ace I ie Hoxter 
acid. 1-rncthylheptyl ester: A One Generation Nichols . 12/6/89 
Reproduction Study with the Mallard (AIIIlJ Haw rot 
plaryrhy11rlw.<) Jaber 

Fluro.xypyr 1-1\lcthylheptyl Ester: E\'alu:llion of the 
Dill 

Toxicity to the Bluegill. l.er>omix macrochirux 6/5/89 
Rafincsque 

Bart leu 

Wetnberg 
Fluroxypyr: Evaluation of the ,\cute Toxicity to the Richardson 
Bluegill. (f..er>omi.r macrochiru.r) Rafinesciuc Rick 

9/17/91 

Pin<cck· 

OowEianco 
Sub!'flilled by: Robert F. Bischofl 
Malrix Submilted lo EPA: 8/6/96 

5/21187 

5/21187 

5/21/87 

5/21187 

5/21187 

5121187 

1219/91 

'1219/91 

12/9/91 

12119/91 

12119/91 

12119/91 

Fluroxypyr MHE---EPA Chemical Code: 128968 l 

. J\iiub.Numhcr tir 
o;;~id~;i<:«/sii;dy :I o 

11Jum~cr 

40244516 

40244514 

40244546 

40244515 

40244517 

40244547 

42137301 

42137302 

42137303 

42137304 

42137305 

42137306 

Comments 

Generally meets requirements per EPA on 9/29/88 

Generally meets requirements per EPA on 9/29/HR 

Gene rail y meets requirements per EPA on l)/2WHH 

Fulfills the requirements per EPA on 9/29/88 

Fulfills the requirements per EPA on 9/2'J/H8 

Fulfills the requirements per EPA on lJ/29/88 

Core status per EPA on 7/25/94 

Core status per EPA on 7/25/94 

Core status per EPA on 7/25/94 

Core status per EPA on 7/25/94 

Invalid per EPA on 7/25/94 

Core status per EPA on 7/25/94 

Page 2 ol18 
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Guideline 
Guideline Title .. Study Title 

Number 
. 

Fluroxypyr MHE Matrix 
(Data submitted 816196 are listed in BOLD) 

Su~mission 
·Author Study D:ite 

Dntc· 

Wildlife and Aquatic Organisms--TGAI (Cont.) 
En1luation nf the Acute Toxicity nf Flurnxypyr I 

72-l(a) Fish Toxicity in Bluegill (Ester) 1\lethylheptyl Ester to the Bluegill, Lepnmis Rick 3/11/% H/61% 

l\lacrochirus RafineSIIIIC 

72-l(c) 
Fish Toxicity in Rainbow Trout The Acute Toxicity of DOWCO 433 Acid to 

Willis 5/16/84 5/21/87 
Acid\ Rainbov' Trout 

Fluroxypyr, 1-l'.,.Jethyllieptyl Ester: Evaluation of the 
Weinberg 

Fish To.~ icily in Rainbow Trout Richanlson 
72-l(c) 

(Ester) 
Acute Toxicity 10 the Rainbow Trout, 

Dick 
9117/91 12119/91 

Oncorlrynclrus mykiss Walbaum 
Piasecki 

72-2(a) 
Invertebrate Toxicity Freshwater The Acute Toxicity of DOWCO 433 Acid 10 

Jones 4/18/84 5/21/87 
LC50 (Daphnia Preferred) (1\dd) Daphnia Magna 

Fluroxypyr, 1-Methylheptyl Ester: Evaluation of the 
Weinberg 

72-2(a) 
Invertebrate Toxicity Freshwater 

Acute Toxicity lo the Water Flea. Daphnia magna 
l'.,.Jilazzo 

10/16/91 12/19/91 
LC50 (Daphnia Preferred) (Ester) Servinski 

Straus. 
Rick 

Acute LC50 estuarine and Flurnxypyr: Acnle Toxicity to I he Sii\'Crside, 
2/4/9-l 

72-3 lloeri Amended H/6196 
marine organisms (Acid) 1\lenidia heryllina 

6/H/94 

Toxicity to Estuarine and !\Iarine 
Fluron·pyr I, l'.,.IIIE: Acute Toxcity to Atlantic 

72-J(a) Silversides (Menidiamenidia) Under Flow-through !'o.·lanning 8/26/88 12119/91 
Organisms (in fish) (Ester) 

Conditions 

Toxicity to Estuarine and Flurnxypyr 1-1\lethylheptyl Esler: Acute Toxicity 
72-J(a) a\ Iarine Organisms in Fish In the Sheepshead Minnow, Cyprirulnn Kowalski 1115/96 H/6196 

(Ester) varicgatt1s 

72-J(b) 
Toxicity to Estuarine and !'o.brine Fluro.xypyr I. MilE: Shell Growth with the Eastern 

Manning 8/26/88 12119/91 
Organisms (in mollusks) (l~ster) Oyster (CraswJrrea l'irginca) 

Tnxicity In Estuarine anrl 
Fluroxypyr 1-1\lelhylhcptyl Ester: Acute Flow-

71·.1(h) Marine Organisms in 1\lnllnsks Knwalski 1/12/% H/61% 

(Ester) 
Thrnugh 1\lnlhrsk Shell Deposition Test 

Tnxicity In Estuarine and 
Flurnxypyr: An11c Flow-ThrnuJ!h :'-1ollusr Shdl 

71-.l(h) i\larinc Oq~anisms in i\lolhrsks !lucri 2/.1/'1~ X/lo/'16 

(Acid) 
llcposition Test 

Toxicity to Estuarine and ~l:lrirll' 
l·lurn.\ypyr I. ~II IE: Acute Toxicity to l'ink Shrimp 

72·.1(c) 
Organisms (in shrimp I ( Est,·n 

( l't'flllf'll.'i dlu'ratum) Under Fluw-Thrnug'1 !\l:onning X/2!•/XX 1211 'JI'I I 

Conditions 
-~-- .. 

., 

'Trademark of DowEianco DowEianco 
....,.\E:I,,,,..,...,,....,,,C:n,.l'l vl.ro ~ .. hmillr!d bv: Robert F. Bischoff 

Fluroxypyr MHE·--EPA Chemical Code: 128968 1 

l\HUD Nuinbcr or 

\)1iwEI.imco Study II) ConuiJcnts 
: 

Number 

DECO-ES-30211 

40244518 Fulfills the requirements per EPA on 9/2\1/88. 

42137307 Core Status per EPA on 7/25/94. 

40244524 Fulfills the requirements per EPA on 9/29/RR 

42137308 Core status per EPA on 7/25/94. 

199-DO 
(ES-2M4) 

42137309 Supplemental per EPA on 7/25/94 

707-DO 
(DECO-ES-2961) 

42137310 Invalid per EPA on 7/25/94 

646-DO 
(DECO-ES-2925) 

I'JX-IlO 
(ES-26-15) 

·12137311 Supplemental per El' A on 7/25/'J.I, 

--- ~~--- ----------
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Guideline 
Number 

Guideline Title Study Title 

Fluroxypyr MHE Matrix 
(Data submitted 816196 are listed in BOLD) 

Suhmission 
Author Study Date 

Dntc 

Wildlife and Aquatic Organisms--TGAI (Cont.) 

72-3(c) 

72-3(c) 

72-4 

72-6 

N/A 

Acute LC50 estuarine and 

rfmrine organisms in shrimp 

(Acid) 

Toxicity to Estuarine and· 

Marine Organisms in Shrimp 
(Ester) 

Fish early life stage and 1111uatic 

im·ertchratc life-cycle (Ester) 

Accumulation in Fish ond 

A<runtic OrganL~im 

Accumulation Study 

Ecotuxicolngy Summary 

-· --

· "Trademark of DowE/anco 
m:IFiuroxypyrSoct3.xls 
Prepared by: J. Armstrong 

Fluroxypyr: Acute Toxicity tu the Grass Shrimp, 
llocri 2/14/94 

l'alacmonetcs pugio 

Fluroxypyr 1·1\lethylheptyl Ester: Acute 
Toxicity to the Grass Shrimp, l'alaemonetes 

IPIIJ:iO 

E'·oluotion or the Chronic Toxicity of 

Fluroxypyr 1-1\lcthylhcptyl Ester In the 

Daphnid, 1Japll11ia magna Straus 

(Sec En,·iroumcntal Fate lli5-4) 

A Rc\'icw nf the Toxicity of Fluroxypyr 

llcrhicide In Fish :md Wildlife 

' 

Kowalski 12/7/95 

Kirk, II.D. 7/15/96 

Mayes, 1\1. 7/31/96 

DowEianco 
Submitted by: Robert F. Bischoff 
Matrix Submitted to EPA: 8/6/96 

fl/6/96 

fl/6/96 

8/6/96 

8/6/96 

8/6196 

·--

Fluroxypyr MHE···EPA Chemical Code: 128968 1 

MRJD Niiinbcr or 

DnwEianco Sti1dy JD 

Number 

197-DO 

(DECO-ES-2643) 

706-DO 

(DECO-ES-2962) 

DECO-ES-3079 

DECO-ES-3150 

--------------- ---- ---

I 

Connnenl~ 

- -· - ------
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l.uidclinc 
Numhcr 

\'[ 

XI-I 

Sl-2 

81-3 

81--1 

81-5 

Sl-6 

S2-l(a) 

S2.-l(a) 

82-l(a) 

!!2-1 

s~-" 

83-l(a) 
< 

~ 

Guideline Title 

[.' 1' TGAI 

t~Culc Oral Toxici1y in lhe Ral 

Acute Dermal To.\icity 

Acule lnhalalion To.\ icily Sludy 
in the Rat 

Primary Eye Irritation in the 
Rabbit 

Primat)' Dermal Irritation 

Dermal Scnsitizalion 

90-Day Feeding Sllldy-Ral (Acid) 

90-Day Feeding Sludy-Rat (Ester) 

90-Day Feeding Study-Mouse 
(Acid) 

90-Day Feeding studies--rodent 
und nonrodcnt (Acid) 

21-Day Dermal-Rabbit (Ester) 

Chronic Feeding Study in 1he R:u 
(Acid) 

'Trademark of DowE!anco 
m·\l='htrnY'I.InV~Ar:l1 vic::. 

Fluroxypyr MHE Matrix 
(Data submitted 8/6/96 are listed in BOLD) 

Study Title Author Study Date 

DOWCO 433 l-l\1clhylheplyl Esler: t\cule Oral 
Jones I 1/1/82 

Toxicily Sludy (LD50) inlhe Rat 

DOWCO 433 1-1\kthylhcptyl Ester: Acute Derm~l 
Jones 11/1/82 

l\lcdian Lc1hal Dose (LD50) in lhe Rat 

DOW CO -133: Acute Inhalation Toxicity in Ra1s: 4 Hardy 
11/28/84 

llour Exposure Jackson 

DOWCO 433 1-Methylheptyl Ester: Eye Irritation 
Jones 1111/82 

S1udy in the Rabbit 

DOWCO 433 1-Methylheptyl Esler: A Primary 
Jones IIII/R2 

Skin lrri1a1ion and Corrosivi1y Sludy in 1he Rabhil 

Fluroxypyr l\klhylheptyl Ester: Dermal 
Sen~i1iz:11ion Potential in 1he llanlcy Alhinn Guinea Berdasco 9/20/90 
l'ig 

Sub-Chronic (90-Day) Oral Toxicity Study, 
Jonker 

Til 
lnclud;ng a Recovery Study, wilh DOWCO 433 

Falke 
7/2/H7 

Acid in Ra1s 
Kuijpers 

Fl!rroxypry l\1elhylheptyl Ester: 13-Wcek Dietary Co sse 
Tmicily Snrdy and 5-Week Rccovery Snrdy in Vcdula II 15/'J I 
Fischer 344 Rats Crissman 

Shirasn 
Yoshido 

Fluroxypyr: 13-Week Oral Subchronic Toxicity Ebino 
10/1/88 

Study in t-.1ice Tsuda 
lnui 

Go to 

Fluroxypyr: 13-Weck Dietary Toxicity Study 
I. r:uuljean r.t2-l/')2 

and 4-Wcck Rcco.-cry Study in Fischer 3·1-1 ltats 

Fluroxypyr l\1cthylheptyl Esler: Dermal Probe Co sse 
Study and 21-Day Dennal To.~icicty Study in New Crissman 911 11'11 

Zealand White Rabbits Vedula 

Two- Year Chronic Oral Toxici1y and Til 
Carcinogcnci1y S1udy wi1h DOWCO ·133 Acid in Falke Ill 6/R5 

Rats Boslanu 

DowEianco 
Submitted bv: Robert F. Bischoff 

Submission 
Dntc 

5/21/S7 

5/21/87 

5/21/87 

5/21/87 

5/21/87 

12/9/9 I 

12/'J/'J I 

12/'J/9 I 

12/9/91 

Hlr.t% 

12/9/91 

5/21/87 

Fluroxypyr MHE···EPA Chemical Code: 128968 

l\IIUD Numhcr nr 
puwEiancoStudy ID 

Numhcr· 

40354005 

40354006 

40244504 

40354007 

40354008 

42137335 

42164502 

42137336 

42137337 

K-12'.1'.176-007 

42137338 

40244506 

Coriuuents 

Tox Calegory IV. Guideline s1a1us per EPA 011 

5/4/88. 

Tox Category Ill. Guideline status per EPA on 
5/4/88. 

Tox Category Ill. Minimum status per EPA on 
5/4/88. 

Tox Category Ill. Minimum status per EI'A on 
5/4/88. 

Tox Category IV. Minimum stalus per EI'A on 
5/4/88. 

Core mininiUIII per EPA on 4/2li/93 

Cme minimum status per EPA on 7/211'12. 

Core minimum status per El' A on 4/26/93 

Core minimum status per EPA on 7/21/92. 

Core minimum stntus per EPA on 7/21/92. 

Core supplementary status per EPA on 7/2 J/'J2. 

Page 5 of 18 



Guideline 
Number 

Guideline Tille Study Title 

Fluroxypyr MHE Matrix 
(Data submitted 816/96 are listed in BOLD) 

Author Study Date 
Suhmission 

Dntc 

Mammalian Toxicolo_gj:-TGAI (Cont.) 

SJ-l(a) 

SJ-l(a) 

SJ.I(b) 

SJ-I(h) 

SJ·2(a) 

S3-2(a) 

S3-2(a) 

83-2 

S3-3(a) 

~3-3(h) 

83-.l(b) 

1\1:\ 

!13-3 

......... 

etvonic Feeding Study in the Rat 
(Acid) 

Flurox ypyr: Two- Y car Chronic Dietary 
Toxicity/Oncogenicity Study in Fisch~r 344 Rats -
Interim (6 Month) R!:QOn 

Chronic F~cding Study in !he Rat ~~\DDEN~)UM: .Two- Year Chronic Oral Toxicity 
(Addendum) (Acid) .md CarcinogeniCitY Study with DOWCO 433 Acid 

in Rats 

Chronic Feeding Study in the Dog,12-Month Toxicity Study in Beagle Dogs by Di~tary 
(Acid) Administration of DOWCO ,133 

Chronic Feeding Study in !he Doglh.1ur-Weeks Range Finding Study in Beagle Dogs 
(Addendum) (Acid) by Dietary Administration of DOW CO 433 

Oncogenicity Study in the Rat 
(Acid) 

Oncogenicity Study in lhe Ral 
(Acid) 

Oncogenicity Study in !he Ral 
(Ath.lcndum) (Acid) 

Oncogenicity study in the 
mouse (Acid) 

Two- Year Chronic Oral Toxicity and 
C:ucinogcncily Study wilh DOWCO .IJJ Acid in 
Ibis 
Fluroxypyr: Two- Year Chronic Dietary 
Toxicity/Oncogenicity Study in Fischer 344 Ibis­
Interim (6 1\.lonlh) Report 

ADDENDUM: Two- Year Chronic Oral Toxicity 
and Carcinogenicity Study with DOWCO 433 Acid 
in Ra!s 

Fluroxypyr: 1!1-Month Dict:1ry Oncogenicity 
Study in CD-I 1\.licc 

Teratogenicity in !he Ral (Acid) I Effecl of DOW CO 433 on Pregnancy of !he Ral 

Tcralogenicily in the Rabbi! IDOWCO 433: Effects of Oral Administration Upon 
(Acid) l'rcgnancc in !he Rabbit 

Teratogenicity in !he Rabbit IM)DENDUivl: DOWCO 433: Effects of Oral 
(Addcmlum) (Acid) ,\dminislr:llion Upon l'rcgnanacy in !he Rahhil 

Range-Finding (l'ruhc) Sludy 
(Estt·r) 

Teratogenicity in !he. Ral 
(Ester) 

A Hange-Finding Study lo Evalual<' !he 
Developmental Toxicity Study of Fluroxypyr 
i\lelhylhcptyll·~'lcr in !he Ita! 

A IJC\·dnpmenlal Tnxkily Study in ltals w/ 

Flurnxypyr i\lclhylhcptyl Esler 

Bond I 0119/92 

Til 
Falke 1116/85 

Bosland 

Kinkel 12/12/84 

Ehard 
Kinkel 

I H/1/HJ I 
Raasch 
Knoell 

Til 
Falke I 1/lli/1!5 I 

Bosland 

Bond 10/19/92 I 

Til 
Falke 1/16/85 

Bosland 

Co sse 7120/93 

Bollomley 
3/31183 

Mayfield 
-

Tcsh 
I 2/2184 I 

Ross 
-
Tesh 
Ross I 0/27/SR 

Wightman 

Schroc<h-r 51.\111-t 

Schroe<lcr 51.\I'J.t I 

'-.., 
. · "Trademark of Do wE Janco DowElanco 

m:IFiuroxypyrSeclJ.xls 
Prepared by: J. Armstrong 

Submitted by: Robert F. Bischoff 
Malrix Submitted lo EPA: 8/6/96 

1113/92 

12/9/91 

5/21/S7 

12/9/91 

5/21/H? 

I I/31'J2 

12/9/91 

1116/96 

5/21187 

5/21/87 

12/1)/91 

'1./li/')(, 

8/fi/'16 

Fluroxypyr MHE---EPA Chemical Code: 128968 

MJUD Numlicr or 
powibanco Slt;dy JD 

Number 

42540902 

42137339 

40244507 

42137340 

4024450f> 

42540902 

42137339 

K-129976-004 

40244509 

40354013 

42137341 

'JJ-4051 
( K- J:l7'1'J2-00fl) 

'IJ-.t052 
(K-137992-007) 

Comments 

Core supplementary status per EPA on 7/21192. 

Core minimum status per EPA on 7/21/'J2. 

Acceptable study per EI'A on 7/21192. 

Core supplementary status per EI'A on 7/2li'J2. 

Core supplemenlary slaiUs per EPA on 7/21/92. 

Guideline status per EPA on 5/4/88. 

Core minimum status per EPA on 7/21/9"2. 

Core minimum status per EPA on 7/2119"2. 

Page 6 of 18 
Printed: 8/6/96 



I 

Guideline 

Nurnher 
Guideline Title 

Mammaliau Toxicology-- TGA I 

N/A l'rohe Study 

SJ-J(h) Terato~:enicity in the Hahhit 

SJ-4 

SJ--1 

S.l--1 

SJ-S 

S-1-2 

S-1-2 

2-Gcncration Reproduction Study 
in the Rat (Acid) 

2-Generation Reproduction Study 

in the Rat (Addcndum}(t\cid) 

2-Gcueralion Heproduclion 
Study in the Hat (Acid) 

Chronic Feeding/Oncogt•nidty 
in the l{at (,\cid) 

:\rnes Tcsl(:\ridl 

Cytogenetics in Vitro (Acid) 

"Trademark of Do wE Janco 
m:\FturoxypyrSecl3.xts 

Fluroxypyr MHE Matrix 
(Data submitted 8/6196 are listed in BOLD) 

Siiuly Tille ·Author Study Date 

Cont.) 

Fluroxypyr 1\lcthylheptyl Ester: Oral Gavage 

Teratology l'rnhe Study in New Zealand White l.iher:tcki 5/2/% 

Hahhit.~ 

. 

Fluroxypyr 1\lethylheptyl Ester: Oral Cavage 
Liheracki 5/2/% 

Teratology Study in New Zt•alarul While l{ahhils 

Oral Multigcneration Reproduction Study with 
Koetcr 

Van tvtarwijk 3/1/84 
DOWCO 433 t\cid 

Bosland 

ADDFNDUM: Orall\lultigeneration Reproduction 
Koctcr 

van Marwijk 3/21/84 
Study with DOW CO ·133 Acid in Rats 

Bosland 

Fluroxypyr: Two-Generation Dietary 

Hcproduction Toxicity Study in Spragnc-llawlcy Vcdula (,119/96 

Hats 

Flumxypyr: Two- Year llielary Chronir 

Toxicity/Oncogenicity Study in Fisdrcr .1-14 Hats Quasi li/1 5/'JS 

Final Hcpnrl 

Ames 1\lctahnlic Activation Te,ltn A"css In llnssad: 
1/1/7') 

l'otential ~lutagenic Effcrl oil H 1\\'('f I -IJJ R iclwld 

Dow-IJJ: Cytogenetic Study in Chinese Hamsters 
llolrnstrnrn 

-1/1/XJ 
McGregor 

------ - -- ---- ---

DowEianco 
Submitted by: Robert F. Bischoff 

Submission 

Dntc 

HIM% 

K/ti/96 

5/21/87 

12/9/91 

H/6/96 

KIM% 

.'i/21/R7 

5/21187 

Fluroxypyr MHE---EPA Chemical Code: 128968 

I\·! RID Number or 
Do;,.iii;iiJc~ Sit~dy in 

Numhcr 

K-137992-012 

K 137992-0 t:l 

40244510 

42137342 

K-129976-0 12 

K-129971i-OO!!fl·) 

40354014 

40354017 

Comments 

Core supplcrnctary status per EPA on 7/21192. 

Core supplemctary status per EPA on 7/21192. 

Acceptable study per EPA on .'i/4/RS. 

Unacccptahle study per EPA on .'i/4/SX. 
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Guideline 
Guideline Title 

Number· 

Mammalian ToxicolOK:V-- TGA I 

8-1-2 

S-1-2 

S-l-2(bl 

li-1-2 

S-1-2 

1!-1-2 

1!-1-2 

S-1--1 

SS-1 

85-1 

CIIO/HGPRT(Acid) 

Mouse Lymphoma(Acid) 

Stn1ctural Chromosome 
Abcrration--Chromoso1nal 
Aben·ations CHO Cells (Acid) 

Gene Mutation (Ester) 

Gene 1\lut:Jiiou (Ester) 

Gene l\1utatiun (Ester) 

Gene 1\lutatiun (Ester) 

Other Gcnotoxic Effects·· 
Unscheduled DNA Synthesis 
(t\cid) 

General t'>letaholisrn--Rat (t\cidl 

General Metabolism--Rat (Ester) 

"Trademark of Dow£/anco 
m:\FluroxypyrSect3.xls 
P(epared by: J. Armstrong 

Fluroxypyr MHE Matrix 
(Data submitted 816/96 are listed in BOLD) 

Study Title Author Study Date 

Cont.) 
An Investigation into the Possible Induction of Point 
i'vlutations at the HGPRT-Locus of Chinese Hamster Davis 7/11/83 
Ovary Cells by DOWCO 433 

DOW CO 433: Assessment of Mutagenic Activity 1\kGregor 
311/83 

in !\·louse Lymphoma Riach 

DOWCO -133: Chromosomal Aberrations Assay Holmstrom 
with Chinese Hamster Ovary Cells in Vitro McGregor 

311/83 

E,·aluatinn of Fluroxypyr Methylheptyl Ester in 
the Chinese Hamster On•ry 
Ce IIIII ypnxa nIh inc-G u ani n e-l'hosp horihosy I Linscomhe 1/23/1)6 
Transcrasc (CJIO/IIGPRT) Forward Mutation 
Assay 

E,·;lluation of l'luroxypyr Methylheptyl l~ster in 
an In Vitro Chrunwsumal Aberration Assay Linscumhe 1/16/96 
Utilizing Rat Lymphocytes 

E\'aluation of Fluroxypyr Methylheptyl Ester in 
Gollapudi 1/15/96 

The Mouse IInne 1\hlrrow Micronucleus Test 

1\lutagencity Jest with Fluroxypyr Methylhcptyl 
Ester in the Sahnunclla. Escherichia 
Colill\lammalian-Microsumc re\'crse mutation Lawlor 1212'11/95 
:tssay preincubation method with :1 conlirm:tlory 
Assay 

DOW CO 433: Assessment of Genotoxicity by 
McGregor 

Unscheduled DNA Synthesis in Human Embryonic 
Riach 

211/83 

Cells 

I.JOWCO 433 l'hannacokineri<: Srudy in l'vl:tk Veenstra 
6/1/IU 

Wistar Rats l·fermann 

The Biokinetics and Metabolism of 14C-DOWCO Hawkins 
I/5/R I 

433 Methylhcptyl Ester in Rats Kirkpatrick 

DowEianco 
Submil!ed by: Robert F. Bischoff 
Matrix Submil!ed lo EPA: 8/6/96 

Stibinission 
Dutc 

5/21/87 

5121/87 

5/21/87 

8/6/96 

8/6/96 

11/6/96 

'1!16/96 

5/21187 

5/21/R7 

5/21/R7 

Fluroxypyr MHE---EPA Chemical Code: 128968 

l\IRJD Number or 
DowEtiu•ciJ Study. io 

Number 

40244511 

40354015 

40354016 

K-137992-009 

K137992-0IO 

K-137992-011 

161148-0-422R 
(K-129976-00'1!) 

40354018 

40244512 

40244513 

Comments 

Acceptable study per EPA on 5/4/88. 

Acceptable study per EPA on 5/4/88. 

Acceptable study per EPA on 5/4/88. 

Acceptable study per EPA on 5/4/88. 

Acccptablc'study per EPA on S/4/88. 

Supplementary study per EPA on 5/4/88. 
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Guideline 

Number 
Guideline Title 

, 
A1ammalian Toxico[oJ!.X-- TGAI 

S5-l 

SS-1 

N/A 

G~ncrallvlctabolism--Rat (Ester) 
(Addendum) 

General l\lctahulism - Rat 
(Ester) 

Toxicolof\y Summary 

'Trademark of DowE/anco 
m:\FturoxypyrSect3.xls 

Fluroxypyr MHE Matrix 
(Data submitted 816196 are listed in BOLD) 

.·· .. Stii;;;~i~sion 
Study Title Atithor Stud); Date 

:·:Diitc 

Cont.) 

ADDENDUI\1: The Biokinetics and Mctabolisn1 of Hawkins 
2/13/90 12/lJ/lJ I 

14C-DOWCO 433 Mcthylhcptyl Ester in Rats Kirkpwick 

Fluroxypyr l\lethylhcptyl Ester (Fiuruxypyr 
I\IIIE) and 1\lethylhcptannul: l\letaholism in llonwr:ul1.ki 6/3/')6 H/6/'}6 

I\ laic FL~chcr 3-1-1 Hats 

A Re,·iew of the 1\lanunalian Toxicity uf 
Fluro~ypyr and Fhm>XJilYr 1-1\lcthylheptyl Eisenhr:uull 7/31/% S/6/% 

Ester 
------- ---

DowEianco 
Submitted by: Robert F. Bischoff 

Fluroxypyr MHE---EPA Chemical Code: 128968 

:. MRiD riitii!;h~t iir 
();,,:jtJ~h~ii ~i~JVin Comments 

.· '•.• ··: ·:· .. ·. 
· .·Nu.m~~r, .· · .. ·. 

42137343 
Acceptable study but docs not meet guidcli nc 

requirement per EPA on 7/21/92. 

K-137992-014 

T2.02-204-000-00 I 
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Guiddinc 

Nunibcr 
Guideline Tille 

Plant Protection-- TGAI 

122-2 :llld 

123-2 

IB-1 

123-2 

123-2 

123-2 

12J-2 

12J-2 

12J-2 

':\/A 

N/A 

-··---

Tier 1: Aquatic Plant Growth 

Tier II: Aquatic l'lanl Gntwlh 

(Ester) 

Tier II: Nun-Target Terrestrial 

Plants (Ester) 

Aquatic Plant Growth (Ester) 

Aquatic Plant Growth (Acid) 

Tier II: Aquatic l'lanl Growth 

(Ester) 

Tia II: Non-Target Tar•·sl rial 

l'lants (Ester) 

Tier II: Aqu:~lic l'l:1nl Growth 

(Ester) 

Tier II: Aquatic l'lanl Growth 

(Ester) 

E\'aluation of l'hytolnxicity 

E\'aluation of Phytotoxicity 

·rrademark of OowElanco 

m:\FiuroxypyrSect3.xls 
Rrepared by: J. Armstrong 

Fluroxypyr MHE Matrix 
(Data submitted 816/96 are listed in BOLD) 

Study Title Author :S'tudy Dat·e: 

Flurnxypyr 1-1\lelhylheptyl Ester: The Toxicity 
Alexander 5/31/96 

Tn Ske/etonema costa/run 

E\'aluating the Effects of F1uroxypyr-I\IIIE un 

the Seedling Emergence and VegctaliH Vigor of Schwah 5171% 

!\on-Target Terrestrial Plants 

The Toxicity of Fluroxypyr 1-Methylhcptyl Ester to Hughes 
I 0/9/91 

Sclowstrrmr capricomutum Alexander 

The Five-Day Toxicity of F1uroxypyr (DOW CO Cowgill 

433) to Se/enastrrmr capricomruum Printz. A 1\lilazw 1/22/88 

Freshwater Green Algae Murphy 

Fluroxypyr 1·1\lclhylheptyl Ester: The Toxicity 
Mila1.1.0 6/4196 

In the Ohre·Green·Aiga, Anahaena flos-:ujlllle 

Flurnxypyr 1-1\ll'lhylheplyl Ester: The Toxirity 

to the A<juatic l'lanl Duckweed, Lemma gihha L.· Milazzn 6/~/96 

(;.3 

Fluruxypyr 1-i\lethylhcptyl Ester: The Toxicity 
Milazzo (,/4/96 

to the Freshwater Diatom, Na\'icula pellirulosa 

Fluroxypyr 1-l\lethylheptyl Ester: The Toxicity 

to the Freshwater Green Alg:t, Selan:tslrnnl i\lilazzo (j/4/')(, 

capricornulurn Printz 

E\'aluation of I he l'hytoloxicity of 

~-A mino-3,5-llich I oro-(>· Fltro ro· 2-

i\lrthoxypyrirlim· to the Cn·c·n Al~:u·. 
Kirk 10/(,/'15 

Sden:1~trum c:•pricornulum l'rint1. 

l'hytotoxicily of Fluroxypyr i\IIIE :111<1 its 

1\letaholites Fluruxypyr,l\h·thoxypyriclirH', aurl Wright 11/20/'15 

l'yridinolto Nou-T:1rgl'l Terrestrial Pl:n\ts 

DowEianco 
Submitted by: Robert F. Bischoff 
Matrix Submitted to EPA: 8/6/96 

Stilimission 

Diitc 

HIM96 

'll/6/96 

12/9/91 

12/9/91 

8/6/96 

H/6/96 

'11/6/96 

'i!f(j/9(, 

l!f(jf')(j 

'1!161'16 

Fluroxypyr MHE···EPA Chemical Code: 128968 

i\tRID Nuriiher or 

D~wEI~r1co Stli'~y in 
·Ntiriibcr 

10-04-1 

(DECO-ES-3131) 

RES95175 

(ABC Lah #42H3'1l) 

(GII·C 4053) 

42137312 

42164501 

ES-3073 

ES-30N 

ES-3075 

ES-3076 

DECO-ES-302'1 

CII-C 3'1!5'1 

Cominei1ts 

Supplemental per EPA on 7/25/94. 

Invalid per EPA on 7/25/94. 
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Guideline 
Number 

Guideline Title 

Nontarf!et I 

I ·11-1 

Ioll-I 

Honey Bee Acute Conrnct (LD50) 
(Ester) 

Honey Bee Acute Contact (LD50) 
(Acid) 

·Trademark of DowEianco 
m:\FiuroxypyrSect3.xls 

Study Title 

Fluroxypyr MHE Matrix 
(Data submitted 816/96 are listed in BOLD) 

Author Study Date 
Srituirission· · 

J)utc 

Fluroxypyr, 1-~IHE: An Acurc Corllact Toxicity Lynn 
8/20/91 12/9/91 

Study with the Honey Bee Hoxter 

Fluroxypyr: An Acute ContJct Toxicity Study with Lynn 
8/20/91 1219/91 

the Honey Bee Hoster 

DowEianco 
Submitted bv: Robert F. Bischoff 

Fluroxypyr MHE---EPA Chemical Code: 128968 

MRJD Number or 
OowEianco.Study ID 

Numlier 

42137313 

42137314 

Comments 

Core status per EPA on 7/25/9·1. 

Core status per EPA on 7/25/94. 
--- ---

P!ln.o 11 nf 1A 



Guideline 
Numhcr 

Guideline Title 

Enl'iromnental Fate--TGAI 

Nit\ 

161-1 

161-1 

161-2 

161-3 

162-1 

162-1 

11·~·1 

IIIl-I 

lti2-3 

lti2-4 

16J-I 

Summary 

llydrnlysis 

Hydrolysis 

l'lwtodcgradalion: In \Vater 

l'hotodegradation: On Snit 

,\erubic Soil Metabolism Study 

,\cmhic Soill\letabolism Study 

:\rll•hi.: Soill\lctabolisrn Study 

,\rrnhic Snill\lctahnlisrrr Stud~· 

Arracruhic Aquatic Suit 
l\lctahulism Study 

Aerohic Aquatic Soil 
1\lctahulism 

l..ca~hing and 
Adsorption/Desorption 

"Trademark of Dow£/anco 
m:\FiuroxypyrSectJ.xls 
Prepared by: J. Armstrong 

Fluroxypyr MHE Matrix 
(Data submitted 816/96 are listed in BOLD) 

Study Tille Author Study Date 

A Review of the Environmental fate of Fluroxypyr-
Lehmann IOIIOI'JO 

1-1\kthylhcptyl Ester in. Soil 

The Hydrolysis of Fluroxypyr-tv111E in Dilute 
Lehmann 512<JIX7 

Aqueous Solution 

Formation of Fluroxypyr from Fluroxypyr-MHE by 
Lehmann 6113/88 

~vii Catalysis 

The Aqueous Photolysis of Fluroxypyr 
1\lcthylhcptyl Ester nnd Flurnxypyr (Acid) in Cte,•eland 7127192 

Natural Sunlight 

Snill'hotolysis of Flurnxypyr 1-Mrthylheptyl 
313192 

llal7.cr ,\ llll'IHicd 
Ester !n Natural Sunlight 

1131196 

Aerobic Soil Mctabolisnr of Fhrroxypyr-MIIE l..chrnann 1130/R<J 

A Review of 2-0ctanol. Hydrolysis Product of 
l..chmann 8113/91 

Fluroxypyr-1-1\lcthylheptyl Ester 

Response to EPA Review of Fluroxypyr EUI' 
Cleveland 3/2(>/'JJ 

Submission 

:\<Tnhir Soil Mrtahnlisnr of l·k-Fiorrnxypyr-
ll:rllanlinc 415193 

l\IIIE . 

Arracruhic Aquatic l\!ctahulisrn nr Fhrrnxypyr 
Cleveland 6/24/93 

l\lctlrylhcptyl Ester 

Acrnhic Aquatic 1\lctahnlisrn nf Fhrrnxypyr 
Clcvclarrcl (of241'J3 

l\lctlryhcptyl Ester 

l..chrnann 

An Adsorption/Dcsorvtion Study of Fluroxypyr Miller 1114/SS 
Olberding 

--

DowEianco 
Submitted by: Robert F. Biscl1off 
Matrix S11bmitterl tn EPA: Rlhl!"lli 

Sriliniission 
l)utc 

1219/9 I 

51211H7 

1219/91 

!116196 

816196 

12191') I 

12/9/91 

417193 

!If (of')(, 

!116196 

!1161% 

1219/91 

Fluroxypyr MHE---EPA Chemical Code: 128968 I 

MRID N;rriibcr ~r 
nowE1anci1 Study JU 

Number 

42137315 

40244539 

42137316 

ENV91079 
(GII-C 2758) 

ENV910!10 
(GII-C 2717U) 

42137317 

42137318 

42730001 

ENV92015 
(GII-C 3026) 

ENV91075.1 
(GII-C 3033) 

EN\'91075 
(GII;C 300!1) 

42137319 

Comments 

Accepted by EPA on 11130187. 

Suptllcmcntal infnrrrratinn submitted as a 
Complementary Copy. 

Acceptable except for mobility of aged ester 1x:r 
EPA on 10/28/92. 

- -~-~~- -~ -~~ ~ 
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I 

Guideline 

Numhcr 
Guideline Title Study Title 

Fluroxypyr MHE Matrix 
(Data submitted 8/6196 are listed in BOLD) 

Author Study Date 
Suhr~rission 

Dnte 

Environmental Fate--TGAI (Cont.) 

163-1 
Leaching and 

Adsorpl ion!Desorpt ion 

1(~-1 Soil Field Dissipation Study 

1(~-1 
Soil Field Dissipation Study ( 

Anal~·ticall\lcthod) 

Sec 
Storage Stability (Soil) 

171-4(c) 

165-1 Confined Rotational Crop Study 

165-1 
Confined Rotational Crop 

Study 

165-4 Accumulation in Fish 

165-4 and 
Accumulation in Fish nnd 

7~-6 
Aquatic Or~:anisnr 

Al'nrnrulation Study 

Ell\·i ronmcntal 

C'./A Asscssmcut/Sununary for 

Fluroxypyr 

"Trademark of DowEianco 
m:\FiuroxypyrSect3.xls 

Adsorption/Desorption Batch Equilihrium 

Partitioning of l\lethoxypyridine and Cle\'eland 2/2'J/')(i M/6/96 

Didrloropyridinoll\letaholites of Flurnxyp)'r 

'I arestrial Field Dissipation of Fhrroxypyr l'olctika 3/21/'16 ll/6/')6 

Determination of Residues of Fluroxypyr ((4-

Amino-3,5-dichloro-6-0uoro-2-oxy Acetic Aci<l) 1\·loorc K/2/% K/6/% 
l'yridinc), 1\lcthoxypyridine ((4-Amino-3,5-

dichloro-6-0uoro-2-rnethoxy) l'yri<linc) and 3,5-

llichlornpyri<linnl ((4-Amirw-J,S-

dichloro-6-0uoro-2-hydroxy) l'yridim) in Soil hy 

Capillary Gas Chromatography Using Mass 

Selecti\'e Detection 

(Sec Residue Chemistry) Frozen Storage 

Stahility Study 
M/6/% 

(Sec Residue Chemistry) 12/9/91 

(Sec Residue Chemistry) M/61% 

Fluroxypyr Methylhcptyl Ester: Letter Report 
Murphy 

Surnrnarizing Method De\'cloprncnt Work for Fish 1/27/89 12/9/91 

Accumulation Study 
Barron 

The Bioconccntration and 1\lctaholisnr of 

Fluroxypyr 1-Mcthylhcptyl Ester hy llll· \\'ondhurrr (o/IJI% K/6/% 

Rainhow Trout, 1Jnrorlzync/w.1· myki.1.1' \\'alharrm 

En\'ironmcntal Assessment/Summary for 

Fhrroxypyr 
Clcnland 7/2/'16 K/6/% 

DowEianco 
Submitted bv: Robert F. Bisr:holf 

Fluroxypyr MHE---EPA Chemical Code: 128968 

MRID Numhcr or­

Dowi~lanco Study ID 
Numher 

EN\'95072 

(GII-C 3M54) 

EN\'92023 

(Gli-C 3<JSO) 

<;11-C 41711 

42137320 

42137321 

DECO-ES-2679 

GII-C 4034 

Cmnments 

I 

I 

I 

I 

I 

I 

I 

o ... ,.. .... 1~ _, 10 



Guideline 

Number 
Guideline Title 

Residue Chemistry-- TGAI 

165-1 

165-1 

171-4(a) 

171-4(b) 

171-4(h) 

171-.t(b) 

171-4(l') 

171-4(c) 

171-4(c) 

171-4(cl 

' '· 
., 

Conlincd Rol:llional Crop Sltllly 

Confined Rotation:rl Crop 

Study 

Nalure of Residue in Plan IS 

Nalurc of Residue in Livestock 

Nalure of Residue in Lives lock 

Nature of Residue in Liwstock 

Residue Analylicall'\kthod 
(l'lanls) 

Residue Analytical Method 
(Plants) 

Residue Analytical 1'\lclhod 
(l'lams) 

Hesiduc Amrl)·tical Method 
(l'lauts) 

-- --~ 

"Trademark of DowEianco 
m:\FiuroxypyrSectJ.xls 
Prepared by: J. Armstrong 

Fluroxypyr MHE Matrix 
(Data submitted 8/6196 are listed in BOLD) 

Study Title Author Study l.l:rtc 

14C Fluroxypyr MHE: Confined Accurnulalion 
Lickly 

SIUdy on Rolalional Crops Plarued al 30. 120 and 
l~1rdie 

9/17/90 

366 Days Afler Soil Trcallnenl 
J'vliller 

Baldwin 

A Confined Rotational Crop Study with l.tC-
Yackovich 51'1!1% 

Flur01:ypyr 1\lelhlhcptyl Esler 

l'vlelabolism of [ 14CJ Fluroxypyr MilE in Wheal Puvnncsarajah 10/25/91 

The Fate of 14C Labeled Fluroxypyr Fed to L1ying 
Yachovich 

Lardic 1120/89 
Hens 

MiiiPr 

The Fate of 14C Labcleu Fluroxypyr Fed lo 
Yachovich 

I~1rdic 2112190 
L1ctating Goats 

Miller 

Nature of Residues of ( l.tC] Fluroxypyr in 
lluskin 5129196 

Lactating Goats 

Determination of Residues of Fluroxypyr in Corn 

Forage. Grain and Fodder by Gas VanDyke 11/22/<J I 

Chromatography/Mas Spectrometry 

1'\lcthod Validation for I he Determination of 
Residues for Fluroxypyr in Corn Forage, Grain and Duebclbcis 3/4/91 

Fodder by Gas Cluomatography/Mass Spectrometry 

Fluroxypyr Analysis Using FDA/USDA 
Henley 717/89 

1'\lultiresidue Methodology 

Validation Report for the Dctcrrninatiou of 
Residues of Fhrroxypyr and Fluroxypyr 1-

1\lethyllreptyl Ester :rs the Acid Equh·alcnt in 
Olherding ti/.t/'}6 

Grain, Straw and llay nf Wheat, Barley and 
Oats hy Capillary Gas Chromatography with 

Mass Selective Detect inn. 

DowEianco 
Submitted by: Robert F. Bischoff 
Matrix Submilted to" EPA: 8/6/96 

Submission 

Dutc 

12/9/91 

'1!16/96 

12/9/91 

12/9/91 

12/9/91 

8/6/96 

i 2/9/<J I 

12/9/91 

12/9/91 

!1/ti/'Jti 

Fluroxypyr MHE---EPA Chemical Code: 128968 

MRID Ntiriihcr or 
DowEiancoStudy 10 

Number 

42137320 

I\IET92057 
(GII-C 398!1) 

42137344 

42137345 

42137346 

RES95025 
(GH-C 3954) 

42164503 

42164504 

42137347 

RES95118 
(Gli-C 4049) 

Comments 

Supplerncnral s1udy (upgradeablc) per EPA on 
10/28/92 
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Guideline 

Numhcr 
Guideline Tille Study Title 

Fluroxypyr MHE Matrix 
(Data submitted 816/96 are listed in BOLD) 

Author Study Date 
Submission 

Date 

Resid Cl. . I TGAI (Cont.) 

Residue Analyticall\lethud 
171--l(l") 

(Plants) 

171--l(d) 
Residue Analytical Method 

(Animals) 

171--l(d) 
Residue Analytical Method 

(Animals) 

171--l(d) 

171--l(d) 

171--l(d) 

171--l(d) 

171--l(e) 

171--l(l') 

171-4(j) 

Residue Analytical l\lcthod 

(Animals) 

Residue Analytical Method 

(Animals) 

Residue Analyticall\lcthod 

(Animals) 

Residue Analyticall\lethod 

(Animals) 

Storage Stability 

Storagt· Stahility 

l\1agnitudc of the Residue in 

Meatl/\1ilk--Dairy Cows 

--

"Trademark of OowE/anco 
m:\FiuroxvovrSect3.xls 

Independent Laboratory Validation of l\lelhod 

GRl\196.02- Determination nf Residues of 

Fluroxypyr and Flurnxypyr 1-l\lethylheplyl i\lcKcllar 'll/21% '1!/(,/% 
Esler as the Acid Equivalent in the Crain, 

F·•rage, Straw, and llay of \Vheal, Barley, and 

Oats by Capillary Gas Chromatography with 

1\I:ISS Sclccti\·c Detection 

Determination of Fluroxypyr Residues in Pelitoneal 
Day 3/3/88 12/9/91 

and Subcutaneous Fat 

Determination of Fluroxypyr in Milk Day 3/8/88 12/9/91 

Determination of F1uroxypyr Residues in Kidney, 
Day 3/3/8'1! 12/9/9 I 

Liver and Muscle 

Woods 

Determination of Fluroxypyr in Eggs. Chicken Yeakle 
4/2/90 12/9/9 I 

Muscle. Liver and Fat by Gas Chrnmatography Htllchison 

Webste·r 

Determination of Fluroxypyr in Eggs. Chicken 
Phillips 

Muscle, Liver and Fat by Gas Chro1natography 
I 0/2H/91 12/9/9 I 

Validation Report for the Determination of 

J{csiclues nf Flurnxypyr in J{uminanl Tissues ami 
Olherding 

1\Jilk hy Capillary Gas Chromatography with 
li/10/% '1!/61% 

I\! ass Selective Detection 

Stability of Fluroxypyr in Corn Forage. Grain and 
VanDyke 

Fodder and Wheal Grain and Straw Stored Frozen 
8114/90 12/9/91 

Frozen Stora!:c Stahility Study of Flurnxypyr 1-

i\lethylhcptyl Esler, Fluroxypyr, 4-:uuino-.\5-
Phillips. A.i\1. S/2'J/'J(, '1!/li/'Jii 

dkhloro-6-nuoro-l'yridinol and -l-:unino-3,5-

dichloro-6-nuoro-i\lcthnxypyridine in Soil 

Robcns 

DOWCO .I)J (Fiuroxypyr) Residues in 1\li_lk and Carne ron 
.1127/X(, 5/21187 

Tissues of Dairy Cows MacDonald 

Brown 

DowEianco 
S11hmiltPrl hv· ~nhPrl I= Ri.,rhnff 

Fluroxypyr MHE---EPA Chemical Code: 128968 

l\IRID Number or 

DuwEianco Study ID 
Numher 

RES%044 

(GII-C 411i6) 

42137349 

42137350 

42137351 

42164505 

42164506 

RES95164 

(C;ll-C 404'1!) 

42137352 

RES?30 10/ 

RES9JOS I 

(GII-C 4032) 

-102·14JJR 

. -

Comments 

I 
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Guideline 
Guideline Title Study Title 

Numhcr 

Fluroxypyr MHE Matrix 
(Data submitted 816/96 are listed in BOLD) 

Suh.ritission 
Author Study bate 

Dnic 

Residue Chemistry-- TGAI (Cont.) 

171-~(j) Magnitude of Residue· Poultry 

171-4(k) Crop Field Trials 

171-4(k) Crop Field Trials 

171-4(k) Crop Field Trials 

171-4(k) Crop Field Trials 

171-4(k) Crop Field Trials 

171--1(1) 
1\lagnitude of the Residue in 

Processed FoO<VFeed 

Magnitude of the Residue in 
171-4(1) 

l'rocessed Fond/Feed 

PESTICIDE PETITION 

Section E: Reduction of 

171-5. 171-6, Residue, Section F: Proposed 

171-7 

~/A 

Tolerance, Section G: 
Rcasunahle Grounds in 

Support of the Pt•tition (Acid) 

l{csidue Ch<·mistry Stnntnary 

-----

'Trademark of DowE/anco 
m:IFiurorypyrSect3.xls 

·-. . Prepared by: J. Armstrong 

Detennination of Fluroxypyr in Eggs, 1\·luscle. Liver 

and Fat Tissues from Chickens Administered Woods 4/24/90 

Fluroxypyr Herhicide· 

Determination of Residues of Fluroxypyr in Wheat, 
VanDyke 11112/90 

Barley a'ld Oat Grain and Straw 

Determination of Residues of Fluroxypyr in Wheat 
VanDyke 12/o/91 

Grain and Straw · A Bridging Study 

The l\lagnitudc of Residue of Fluroxypyr in 7110/96 

Wheat Following l'ostemergence Application of Roherts Amended 

xnM-5316 7/24/96 

The l\Jagnitude of Residue of Flurm:ypyr in 7112196 

Barley Following l'ostemergence Application of Rnherts Amended 

XRM-5316 7/24/96 

The l\lagnitude of Residue of Flurnxypyr in Oats 7/1(1196 

Following l'ostemergence Application of Roberts Amended 

XRM-5316 7/24/96 

Determination of Residues of Fluro.xypyr in 
VanDyke 9120/91 

Processed Fractions of Wheat 

Determination of Residues nf Flurnxypyr in 
1127/95 and 

Phillips. A.l\1. Amended 
Wheat Processed Fractions 

5/23/96 

Fluroxypyr in or on Barley, Oats and Wheat: 

Sections E, F and G of the l'etitinn for ll:unhur~ 7/JO/% 

Pcrrnanent Tnlcr;utccs 

lntcrprcti\'C Snmmary of Fluroxypyr and 

Flurux~·pyr 1-l\lcthylhl'pt~·l Estrr Hcsirluc lllherdin)! ll/2/'lto 

l'ht·mistry 

DowEianco 
Submitted by: Rober! F. 13iscllofl 
Malrix Submitted to EPA: 8/6/96 

1219/91 

1219/91 

12/9/91 

H/6196 

H/6196 

816196 

12/9/91 

H/6196 

HIM% 

H/61% 

Fluroxypyr MHE···EPA Chemical Code: 128968 

MRID Nuritl;er or 
Do~·EJ;;nco Stud)' ID 

Number 

42137348 

42137353 

42137354 

nES95051 

(Gli-C 4063) 

RES95051.01 

(Gli·C 4064) 

RES9505 1.02 

(Gli·C 4065) 

42137355 

RES93032 

(GII·C 3477) 

(;fl.c 4159 

<.at-C 415H 

Commcnl~ 
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Guideline 

Number 
Guideline Title Study Title 

Fluroxypyr MHE Matrix 
(Data submitted 816/96 are listed in BOLD) 

Author Sttidy Dale 
Suliiuissiiln 

Dni~ 

Product Chemistry (End-Use)----Starane* EC---preP. XRM-5316 

61 

62 

63 

l'rnduct Identification and 

Disclosure of Ingredients 

Analytic:~l and Certific:~tion nf 

Limits 

l'hysic:ol :~nd Chemic:ol 

Clwractcristics 

------

I • 

"Trademark of DowEianco 
rn:\FiuroxypyrSectJ.xls 

Series 61: Product Identity and Composition of 

STARANE* EC llerhicidc, An Emulsifiahle 
K/6/96 

Loncenlrale Formulation of Fluroxypyr-1-
Pillcrson 7/'tl/')6 

1\lethylheptyl Ester 

Series 62: Analysis and Certilieaticm of Product 

Ingredients of the End-Usc Product X I{M-5316, 
Ghaoui 71171')6 !116196 

:mrl Emulsiliahle Concenlr:Jie Cuntaining 

Fluruxypyr-1-methylhcplyl Ester ( 1-l\111 E) 

Ser-ies 63: Dctcrminntinn uf l'hysk:ol :111cl 

Chemicall'roperlic.~ of Xl{l\1-5316, :on 

Emulsifiable Concentrate Cuntaining Flurnxypyr 
KillllllllCII K/1 li/93 K/li/'}6 

1-l\lethylehcptly Ester (1-l\IIIE) 
-- -- ----

DowEianco 
Submitted bv: Robert F. Bischoff 

Fluroxypyr MHE---EPA Chemical Code: 128968 I 

Miuo Nii.iiher ~r 
DowEia;,~~ sinJy ID 

Number. 

GII-C 4061 

GII-C 4033 

FOR930!11 

Commenl~ 

I 

I 

I 

I 
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Guideline 
Number 

Guideline Title Study Title · 

Fluroxypyr MHE Matrix 
(Data submitted 816196 are listed in BOLD) 

Author Study l);~te 
Suhmission 
·.:.Dnic 

Mammalian Toxicology (End-Use)---.Starane* EC---prev. XRM-5316 

81-1 

81-2 

81-3 

81-4 

81-5 

81-6 

........ ~-,~ 
., 

•, ~ . 

Acute Oral Toxicity in the Rat 

Acute Dennal Toxicity 

Acute Inhalation Toxicity in the 

Hal 

Primary Eye Irritation in the 
Rabbit 

Primary Dermallrrilation 

Dermal Sensiti7.ation 

--

'Trademark of OowE/anco 
m:IFiuroxypyrSect3.xls 
Rrepared by: J. Armstrong 

XRM-5316: Acute Oral Toxicity Study in 
Co sse 11/20/92 

Fischer 344 Rats 

X.{M-5316: Acute Dermal Toxicity Study in 
Cnsse 11/20/92 

NewZt:aland White Rabbits 

XRM-5316: Acute Inhalation Toxicity Study 
2/111/93 Beckman 

With Fischer 344 Rats 

XRM-5316: Primary Eye Irritation Study in 
Co sse 11/20/92 

New z~aland While Rabbits 

XRM-'i316: Primary Dermal Irritation Study in 
Co sse 11120/1)2 

New Zealand While Rahhits 

XRM-5316: Dermal Sensitization Potential in 
the Hartley Albino Guinea Pig 

Co sse 11/20/1)2 

DowEianco 
Submitted by: Robert F. Bischoff 
Matrix Submitted to EPA: 8/6/96 

8/6/96 

8/6/96 

8/6/96 

8/6/96 

8/6/96 

8/6/96 

Fluroxypyr MHE---EPA Chemical Code: 128968 

MRJD Number or 
oo,;.J~ianco ~i~dy)o 

N1iii1b~~>> 

J\1-005316-00IA 

M-005316-0011) 

M-005316-002 

M-005316-00IC 

M -005316-00 Ill 

M -005316-00 I E 

Comnicrits 
": ::=.-=. 

I 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

· DOWELANCO 
9330 ZIONSVILLE ROAD 
INDIANAPOLIS, IN 46268 

ATTN: ROBERT F BISCHOFF 

PRODUCT Nl\ME: STARANE F 
COMPJ\NY NAME: DOWELANCO 
OPP IDENTIFICATION Nill1BER: 
EPA FILE SYMBOL: 
EPA RECEIPT DATE: 

August 9, 1996 

243062 
62719-EIL 
08/08/96 

OFFICE OF 
PREVEI'ITION. PESTICIDES AND 

TOXIC SUBSTANCES 

SUBJECT: RECEIPT OF APPJ.,ICATION FOR A NEH REGISTRATION 

DEAR REGISTRANT 

The Office of Pesticide Programs has received your application 
for a new registration, and it has passed an administrative screen 
for completeness. 

Please note that this is only a notification of receipt of 
your application. This is·only the first step in the application 
process, and does NOT constitute approval. 

If you have any·questions, please contact Joanne Miller, 
Product Manager 23 at {703)305-6224. 

Sincerely, 

. -~/.i ~(-/ '/(.rt ,-. '' ;.c-
·, ./A./A'/:("· J . -
Front En /Processing Staff 
Information Services Branch 
Program Management and Support Division 

(]\) nccyclod!Tlocycloblo 
I ) .. \) Prin1ort .,..;lh Soy/C:.nn.l.1lnk on l"l·"'l'nt 1h.11 

J i ..• 
/ /i /' 

-----; i / . ':.:_/ ._/" .• 




